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NOVELTY 

Use of compounds having a tricyclic partial structure (I) is 



B(6-E5. I4-AL 14-A2BL 14-ElL 14-FlA. 14-F2B> 14- 1 

FT, 14-G3, 14-JlAL 14-J1A4 . 14-NL 14-N3. 14-N10. 14-N17B . 14- 

S4) .8 



claimed as entry inliibitors. 

DETAILED DESCRIPTION 

Use of compounds having a tricyclic partial structure of formula 
(I) or their salts is claimed as entry inhibitors. 




(I) 



one of A and B' = C and the other = N. 

An INDEPENDENT CLAIM is also included for tricyclic compounds 
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of formula (lA) and their salts. 




Di,D2 =CHorN 

R2, R3 = H, acyl or optionally substituted hydrocarbyl, or 
R2 -f R3 = 3-8 membered cyclic group; 

R4 = H, CN, acyl or optionally substituted hydrocarbyl or OH; 
R5 = H, halo or optionally substituted 1-3 C alkyl, 6-14C aryl or 
heterocyclyl; 

R6-R9 = H or optionally substituted hydrocarbyl, or 

Re + R? = 3-8 membered cyclic group; 

X = a bond, O, S, SO, SO2 or optionally substituted N; 



Y = optionally substituted methylene; 
Rw = H, 1-6C alkyl or optionally esterified carboxyl; 
Rx = NH2, NHCORxi, OH, l-6C alkoxy (optionally substituted by 

COOH, 1-6C alkoxycarbonyl or mono-l-6C alkylcarbamoyl) or 

mono- 1 -6C alkylcarbamoyl; 
Rxi = 1-6C n-alkyl or 7-16C aralkyl; 
Ry = H or halo; 

Rz = H, OH, NH2, 1-6C alkoxy (optionally substituted by COOH or 1- 
6C alkoxycarbonyl), CN, COOH, 1-6C alkoxycarbonyl or 
carbamoyl, and 

n = 0or 1, 

provided that: 

(1) Di and D2 are not both N; and 

(2) the following compounds are excluded: 

(a) 3'-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro[2,3- 
h]isoquinolin-l-yl)[l,l-biphenyl]-4-amine; 

(b) N-[3'-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetramethylfuro[2,3- 
h]isoquinolin- 1 -y l)[ 1 , 1 -biphenyl]-4-y IJacetamide; 

(c) N-[3*-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8-tetrdmethylfuro[2,3- 
h]isoquinolin-l-yl)[l,l-biphenyl]-4-yl]propanamide; 

(d) N-methyl-3'-(3,4,8,9-tetrahydro-6-methoxy-3,3,8,8- 
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tetramethylfurol 2,3-hlisoquinolin- l-yl)| 1 , 1-biphenyl 1-4- 
carboxamide; 

(e) 3*-(3,4,8,9-tetrahydro-6-methoxy-4,4,8,8-tetramethylfuroi2,3- 
h|isoquinoIin-l-yl)| l,l-biphenyl|-4-amine, and 

(f) N-13'-(3,4,8,9-tetrahydro-6-methoxy-4,4,8,8-tetramethylfurol2,3- 
hjisoquinolin- 1 -yl)[ 1 , 1 -bipheny 1 1-4-y IJacetamide. 

ACTIVITY 

Anti-HIV; Immunomodulator; Antidiabetic; Antiarteriosclerotic; 
Neuroprotective; Antibacterial; Antipsoriatic; Osteopathic; 
Antidepressive; Cerebroprotective; Nootropic; Anorectic; Cardiant; 
Antiallergic; Antianginal; Hypotensive; Nephropathic; 
Ophthalmological; Endocrine. 

MECHANISM OF ACTION 

Phosphodiesterase-Inhibitor-4. 
In assays using HEK293 cells, N-methyl-3'-(3,4,8,9-tetrahydro-6- 
methoxy-3,3,8,8-tetramethylfurol2,3-h|isoquinolin-l-yl)|l,l- 
biphenyl|-4-carboxylic acid (la) exhibited an IC^o value for entry of 
7.5 nM. 



USE 

Used as entry inhibitors and phosphodiesterase-4 inhibitors for 
treating and preventing HIV infection and AIDS (claimed). (I) Are 
also useful for treating and preventing e.g. inununoLogical diseases, 
diabetes, arteriosclerosis, multiple sclerosis, toxemia, psoriasis, 
osteoporosis, depression, diseases associated with cerebral vascular 
occlusion, Alzheimer's disease, obesity, heart failure, pulmonary 
fibrosis, allergic diseases, angina pectoris, myocardial infarction, 
hypertension, nephropathies, eye disease and male and female sexual 
dysfunction. 

ADVANTAGE 

(I) Have good activity and reduced toxicity. 

ADMINISTRATION 

The dosage is 0.01-100 (preferably 0.05-10) mg/kg/day orally or 
by injection. 
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TECHNOLOGY FOCUS 

Organic Chemistry - Preparation: Preparation of (lA) comprises e.g. 
reacting a tricyclic compound of formula (VIII) with RiCN or 
R1CONH2 to give (lA; Y = CH2 or CH(OH); n = 0). 
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(57) Abstract: An entry inhibitor which comprises either a compound having a 
partial structure represented by the formula (I) (wherein one of A and B represents 
nitrogen and the other represents carbon and ~ indicates a single bond or double 
bond) or a salt of the compound. 

(57) mi^: 
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O 




wo 03/035650 Al liiiiilUlllliliillilliilllililliiii 



(84) (iKi^)i ARIPO (GH, GM, KE, LS, MW, gStt^lBSffi: 

MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 3-— ^ S/Tlt^ — SSRHSffiSS 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P *y / ^ 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 

GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI 2 — K&t/ffeCDBSiSIZOt^Tli. ^ M«fT*il5 

» (BP, BJ, CP. CG, CI, CM, GA,GN,GQ,GW, ML, MR, ^PCr^^-^^:/ ha)#iilCli«$*LTt^i> T □ - K i: Big 

NE, SN, TD, TG). 0)*^ ^'^VX / - h J ^#fi9o 
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mm 

mE(D AIDS m^'imwf^^'m) f^mimn-m. hiv (b 

10 ty'UT-7-^m.mnt(Dm.^^t)mz^^mm-^hK^. aids mmz^^imm 
^^xTco vf^vi3:ffi^:in?3<DmM^'h'DTVxh HIV <Dmm^^±\zmM'r 

HIV <D««'j7<;i/XX>^D-:/ (Env) <0 gpl20 «WWaM±0 CD4 ^ 

15 >^'ffc;/&^@c:f9. nnryi5'--r^§^^:;^j-f >Hr>^i$^- ccR5a5SVi« CXCR4 
t©i«^#:^J^^b. $^;^ci:§ gpl20 (D:^3i^'fk;$^c-ro gpl20 
tlTVife gp41 :^^^^aib, gp41 O N «©^7Ktt75ymM:^&«J^tC^Ab 

20 Tfi^. ^^::^-r>l/-fey^-^'Sl.^« Env ^^^,i:Lfc^^J(DF?i^;^^*^^{cii 

^-^wmumii\ytz.it^mhvx. m^^^ ccrb icf^^-r^ N.N-i^^5^;i/ 

-N- [4 c [ [2- (4-^5^;i/7 X x;u) -6, t F n-5H-^ > ^ o ^-s-^f 

;^3;i/4^-;!/]T^/]^>>';W-xb^hHD-2H-l£^>-4-r5xr>A i^DU F 
25 (Proceedings of the National Academy of Sciences of the United States of 
America 1999. 96, 5698)?5:<Jf-^, CXCR4 {Cf^fflT-S AMD-3100 (The Joui-nal of 
Experimental Medicine 1997, 186, mZ)1iiEmh^, ^Tc Env ^f^m^&3th 
rci\:^'Jil>}t{yX. m^\^. gpl20 iC^^-r^ FP-21399 (The Joumal of Infectious 
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Diseases 2000, 182, 607) ^ gp41 iZ^^t^ 36 7 ^ JMi^^^fSi^'t^^y''^ 
H T-20 (Nature Medicine 1998, 4, 1302) tLE'^t$>^o Li!)^Vf3:i!)^^Em ^fP 



Indian Journal of Clieiistry, Section B, 31B, 578, 1992 JcJtv 



Indian Journal of Chemistry, Section B, 33B, 552, 1994 tcJ^. 5$ 



15 TS^n^^Mf^ffiSrWT^^b^tJ«^$tlTVi§„ 

Sfc. Bulletin De La Societe Chimique De France, 4201, 1972 {Cji. 
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Ph 




H3C CH3 



mW/Am^ WOOl/70746 ^/Vy7 Uyh \Z\t. ^ 





t>cl:Vi) . R'\t7Kmm^. Ci.,7)U^)i. C2.eT;i/<5^zi;k c^.^ T;i/4^-;k Ci.r>^ 
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10 ^BjOBi^ 



(A) 




15 ^b'&ti (U>^T, it^ 




(0)n 0 
2 (I') ^fclt 




(I") 



20 «(3)7->;i/«^^L. R'i:RnilP^T§^i^M^i*f;:etl»^^L.TViTt)J: 
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^&?^^!&LT'fe)J:<>R^:fecI;D^R''«^n-e*n(l)7K^M?*^c^*(2)M^^S^WtT 



l^^. R^4i(i)7KmiI^> (2)ei^»^#UTViTfeJ;Vi^fb7icms*;tf^(3)« 
mS^#UTViT'bJ;Vi^t^m»^> R^'*cfctJ?R^ni^n^'n(i)7jcmM^, (2)§ 
15 il»^^tTViTt>ck(^«b7fc^»*;feja(3)T'>;p«^^L> R"<h R" ^PMf 
^M^l^^ch^tcB^S^WLTV^Tfe 3 /^cCl/^L 8Sg^?^^L.T=focfc < , R^" 
^^Zf^ R^' Ji^n^^tl (I) 7Kmi^^*fc{i (2) Sm«^* UTV^T J; ViK<b7Km» 
R^''43j;r;R"J*^n^n(l)7Kmm^*fe{4(2)Sii^?£^bTViT'b<fcV^i^^b 
tK^S^^L, i: R"^*P^|-r§^mM-?t*{caM»^WbTV^Tfe J;V^ 3 fSi 

m^. (6)^-oR"' (R^"}*, 7i^mmi^> mmm^^hx\^^xh^i^^^it:^mM. 
jm^rc}tmW:&^miyr\^^xh^^mmmm^^t) > (7)^c-sr=" (r^4^. 7m 



,29 



R 



,2' 
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h^\^mmmm^^r) . (8)^-s(o)r'^ (r^h^, sji«srWL.TViTfe<kvi^{b 
7kmm^rc\mmM^tLT\,^T%^^^^mm^^^t) ^ o) 5?;-s(o)jR»' cr" 

15 C13 ^ 




20 C23 ^ 
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hFP^5>'«^,R''«(l)7KmM^. (2)gJ^«^*UTV>T'bd;Vi^«mS. (3) 

10 R" i: R' «Pig-r ^ m^li^T <h*(c«i^»*^ LTViT^J;Vi3?^ViL8M 

m^?l^fi^L.Tt>J;<.R''feJ;t)?R»{*-^n^n(l)7K^M^*fe{*(2)«g|»&^bT 

Cl] IB«^<^^J. 

C3:) R'y?>^W<^>(i)~(iii)©^'^'ftl}0^^£^T : 

(i)(l)ADy>li^, (2)C,.3T;1/+1/>>^^4^>'», (3)-hD«. (4)v'T/S, 
(5)AOy>'ft;$nTViTt>J;Vi C,.6 7;l/4^;l/«, (6)APy>"ft$tlT(riTfeJ;Vi 

20 Cj.8T;P^n;i/», (7)ADy>>fb$tiTViT'fej;uCj.6T;P=^::i;i/«, (8)03.5 v-^^ 
□7;i/4^;i^s, (9)C6.,4 7U-;i/S. m/\u^'>if^nxi^xh^i^^c^.,r)Vn=¥ 

in)/\a^'yif^tlX^^Xh^\^^Q,.,T)l'^)V^7t&. (12)hHP^'>S. 

(i3)7^/»> (u)'ey-c^.,7}V^)V7^ym. (i5)^/-Cg.uTU-;vT^ys, 
(i6)>?-c,.5T;i^^;i'75y». (i7)i;-c,.,4 7'J-;i/7$y». (I8)7i^;i/5JK * 

25 ;V7}^^v'. :^;va^^-i';k c,.5 7;v^;i/-;^j;i/^n;v, c,.,zy^u7jv^}v-:ti)vt^- 
;k c,_5 7;1/p4^>^-;^;w4^->>k C6.,4 7U-;i/-*;i^fc;i^. c,.,6 7^;i/^;i/-:^7;i/ 

jJ?n;K Cj.,4 7U-;i^:t4^'>-:<7;Ufc;K C,.,j77;U4^;W:t4^5^-:*;p3i^n;k ^ 
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c,.,,79)v^)v^^zy~'^^:^)v:^:=')\^^ mmmi-miz^mm'?. mnm^^^i^^ 

C6.,4TU-;i/x;>*n;K c^^7)V^}V7.}Vy^=.}V. c^u7V-)v:^)vy 

x;i/7^ ::i;k c,_6 T;i/n:^>-x;L'5i^n;i/43ci;r5'C6.,4 t u -;i':t^>-x;i'3!^n;i/d^ 

7 ^ y :fe<fctx Ce_H 7 u -;i/x;i'si^::i;i'75 j e>ajin€» 7->;p75 

20 m)Ci.,7)V^)l'-tl)V-^::^JV^^>^. C,.,^7^J-)V-i:)V^^)V:t=¥i^. C^.,7}V:i 

jwi^:-r C6.u7U-;v-:^j;w\*^-<;i/:t^>'43<ktJ^'::i35"y-r;i':*-^ 

mM"^^"^ ^MUM 1 1 4 fla(D AxnM^^^Wf ^ 4 b 1 4 M^I^^g 
25 (22)z|sX3j^/». (23)C«.,4 7U-;i/:f^>'». (24) i^-C,Hi7;W3+'>-4^X7}N 

U>'1'». (25)C5.,4 7U-;i^9^«. (26)tF^>?y«. (27)<^7S, (28):t^y. 

(29)'^WHS> (30)c,.5 7;i'4^;i'-'i7W H», (3i)v-c,.6 7;i'+;W'^7i^-r 

FS. (32) :t^iy FS*5 J;D^X33) StflB (1) ~ (32) ^Mitn^ 2 h 3 iB/O^ 
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9 

» t fett C7.,6 7y}V^)m. (i i) HulBSI^S A 5>5itfnsSil«* lf3:^^V5 

^^Tomi'^iu\^^V4m^t^Bm^bi4^mmmm> aii)OT(o(ia)~ 

Tt)J;i^iC,_6T;i/^;i/«. C2.6T;v^:n;i.a> C2.6T;w=^^n;w». C3.5>-i7P7;i/^ 
10 jvm. C3^'>^nyji/y-;i/». C5.HT'J-;i/S*fc{tC7.,6T7;v^;u«, (liia) 

:^;;i/5j^=^^v'> ;^;wi^-f;K Ci.,7)V^)V-io)Vi^:^)V. c,.ryi'U7)i^)\^-ti)V-^ 

xDM-T^-t^-r^ 5 ^rciit6M.m^n:^)\^^:=-}V. ^/-c,_6t;i/+;i/-;^j;i/A'^: 

20 D7;i/^;i^-5^^;^;i/4<::i;p> Ci.6 7;i/n:^^>^-5^:r:^7;i/4?3iji/, c^.^ 7 u 

;^j;i/4^-;k c,.,6 7^;u^;P-5^:t;*7;i/fc;k C6.u7U-;i^:t4^^>-5":t;^j;i'fc 
;k c,.,e7^;i/^;w:t=^v'-5^:r*;i'7j?n;k m^m^umzi^mm^. mnmi" 

^i^^5^:r:^ Ji'4^::^^v> jw^^^-f ;k ^ / -c,.6 7;i/=^;i'-5^::t:^i;wt^-r JV. 

^wr^s ^fc«6M1t^#5^:f;^;wt^<;k ^y-c,.6 7;i/+;i/X 7 r^-r^k 
i^-c,^i7;i/^;i-x;i'7T^-r;i/, Cg.,4 7'j-;i^x;P7Tt-i' ;k z^_,7 )V^)V7.)V 
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43i;U5 R«;5it^tl^*n£^T<Z5 (i) ~ (i i i) OV^Ttlii&^&^t" : 

(i) tr^m^ , (i o^iBsms A f^^^ s^j^nsitm^^ its^^^vb m^n^n^ 
(i i i) mmmm a ^m\tn^mm^ i u 5 m bx v^x % v^. 

;V-^;|.4?:::;K C^,,7^)-).V^^'y-:^)^ts:i)V. cj7y)V^)V:t^'y-^)\^-^^^ 

^^^r^5^rcU6mmmt!)v;^'e^)v. c^.,7)i'^}v-^^ti)vt^:=-}v. 
v'^p7;u^;v-^^*^v^->'^^ c,.,7)va^i^-^-tt!)Vt^:=')^^ C6.,47U-;i^- 
c,.,s7^;V'^JW^**^i'^^''^^ c,.,,7V-)V:t^'y-^^:^)\^ 
t^-)v. c,.,87^;v^;v^=^i^-^^*^^^^-''^> ^^i^^^fi^^^-^^i^^^ 

6Mi«ms^:t^;v^-;K 5^:r:^3;v;i^:'f>iw> ^:y-c,Hi7;i'^;i-5^:t:^j;w\*^: 
-I-;!/. s;-c,.e7;v=^;^-^^*^wi^<;v, c,.,,7')-)V-^^ti)Wi=t-(}V. m 

m^^^^r^ 5 sfcji6M«m^5^:t:^;wt^^;K ^:y-c,.37;i.^;i/Xjv7T 
:e^;K i;-c,.6 7>'i-=^JWx;i/7T^'r;i^. Ce.,4 7U-;i/x;i/:7 7^^JK €1^,7;!/ 
4^;i.x;i'5is^;K c^,,7 0-)i7.)its=-)V. c,.e7;v+;^x;w:7^-;k Ce.u7U- 
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z^,iy^u7}]^tsy'^rc\tzt^\,^'u^mMn'^i^mhxh^< 

i>u7)V^)V-tJ)W^:=.)V. Z^.,7)Vu^z/-t!)V^-)Vs C5.„TU-;i/-*;i/4^r:;K 
Cj.ieT^;^^;^:^?;!/^^:;!/. Z,.,^7^)-M^>^-ti)Vi^:=.)W C^.^,7y)l^)V:t 

20 Cg.,4 7U-;i/-^:t*;i'#n;K c,.,6 7^;ww5^:t;^j;i/7i<r:;k Ce.,4 7';-;p^ 
:t;^3;uA^t-r;k i?-c,.6 7;i'=^;i/-5^:t;^;wi^:-r;k C6.u7U-;w5^:t:^;wt^ 

25 -f ;k j^mjM^ i^A^^-^mm? > mm-^^^xmrnw^t^ ^m\tn^ im^vz 
ti®Axpm^^^#t-§ 5 ^tz\tQ^^m?k^^ts)\^n=^^ )v. ^j<,.,7)v^ 
;P7;;i'7 7^:-i';k >'-c,.6 7;wi/;^;i/7T^:-<;k Ce.,4 7 u-;i/x;i/ 7 T^'r;k 
Qy.,7 }V^)V7.)V^^:^)V. Cs.„7U-;i'X;ki^r.;k c,.5 7;i/^;ux;i/7^:i;k Ce.,4 
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5yx;i/3i>:i;i/56^e.M^^n-57>';p», *fetA(v)S:-0R*' (R*'ji®7jcsmT. (DME 

f §5S;rcJi6Mis*m:*/;i/ii?:=i;K ^:y-c,.6 7;v=^;i/-;^';vA^:-r;K v-c,.67 
5^:t;^3;i/#n;K c,.6 7;i/n^->-^:t:^;i/4^::i;p. C5_,4 7 u -)V-^^ti)\/-^r.)v. 

20 )Vt^ZL)V. ^^i:})Vn^-(}W =EJ-Z,.,7)V^}V-'^-ttS}Vn^-()V. P<,.,7)V 

^)V-^-tfi}\/n^^)V. C6.,4 7 u -;i'-5":r:^;i';tt'f )V. Emu=f-&.9\r\z^mu 

7;v^;vx;w7 7 ^-f jv> C6.,4 7 'J -;i/7.;i/7 t ^-r )V. c..^ 7;i/^;vx;i/7}Nn;K 
25 C6.,4 7U-;vx;i/5j^r:;K Ct.,7)V^)i^7.)iy^:=.)V. Cs.,4 7U-;1/x;1/7^'-;k 
x;U7^7> x;i<*, c,.8 7;i/3^>^7>;i/7^r:;k Cg.,4 7U-;u:t4^'>x;i'7^ 
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(i) ^ (i i) MtBSi^S A m^^^ ^MitMm^^^ 1 b 5 ii^tl^'tl* 

>?-c,.B7;v^;vx;i''7T^-f;K Ce.uTU-;i'X;v7T^'i'>'^. c,h,7jI/ 
^ji'X;i/7jNn;K C8.u7'J-;U7.;i'7iNn;k c,.e7;w^rJi'X;i/7^r.;K Ce.,47U- 

7->;i^». (i v) tutafiiis a ^mitn^mmm^ ifsii^^L 



wo 03/035650 



14 



PCT/JP02/09760 



-JV7^y. i^-Qi^7)V^)V72.y. i^-C^i^7V-)V7^/:^^n4f3i^^L10 
v-^ ot;P:^7 3m^V8 MMmn^l^^hXh^< ; 

i-^Hi)^-^^. mmmm^. aamih-^nxi^^xh^^^mnm'?'. (iv)MiB* 
mmkmn^^Mitn^m^M^ i fSii^^vbrn^n^enmLxi^^x^^^^^ Ci^7)i^ 

15 )Vm. C,Hi7;i/ar-;i/a, Cj.s7)l^::i)m. C3^i^iru7)l'^}lM. Z^zy^U7)V 
C6.,4 7U-;i'S*fe« C,.,6 7^;l'=^;i/S$WtT^iTfeJ:Vi^^M^> 

;k :^j;i'5j?^>'. ts)vn=E-(}V. Q.,^7}V^)V-ti)V-r-=:.)V. z^>'^u7)V^)V- 

i3)V^-}V. Zy.^7)Vu^-y-ij)V-^zi)V. Z^^^7^)-)V-t^)V'^:^)V. Z,.i,7y)V^ 
20 )V-iJ)Vt^:=.)V. C6.u7U-;P:r4^->-:^7;|/4^n;k Z,.,,7y)V^)V:^^i^-'^}Vi^:^ 

n^^)\^s s?-Cn,7;i/+;w*ji'A'^^;i', Cj.,4 7U-;w:^jJW\'^:>f;k ^ilM^ 

-y^u7)V^)V-'f-^ts)Vi!^:=.}V. C,.5 7;V3^>'-5^^:^;^^:::i;l/> Ce-uTU-JW 
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15 ni!}tO ^-t^t 1 ^St-rtHE C 2 ] IBitO^J, 
C4] R'/O?^ 



>*fcii-:&3&^p<^x -ft&^j&t^^Mi'^&^-r] T*$n§»T^sMia C23 la 

20 
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i^fp. \t^^>i^rcu^mm'i'^. RMiO) 7sys> (2)^-NHcor mt. 

(4) c,.6 t;V3 ^>';^j;i/3j^n;i/S:^i^:^7;V3j?^>'TS^$nT ViT«) J; c,.8 7;i/n 
10 Sfc«C,.,7;^4^;V«,R*}0^'7K^M?,R*;05(l)7|c^m^. (2)C,.6T;W+^«, (3)Cs.„ 

-cm^r^ -CHCOCHj)-. -CH(OH)-*;fctt;^7;i'3i^— n j&^'o 
15 ^SfflB C2] IBic^^J. 
C6] R'j&«iE: 




C^'+'R'tj:7K^M^S;^Jic,.e7;i/^;VTxxx;Wfci$nTViT'bJ;Vi:^j;i//j^^>' 

S^. RHKDT^y*. (2)^-NHC0R»' (R^'«, (r );4c^M^. (2' )C^.i,ry)l 

20 (3' c,.6Ti^;i'7$yT«M$nTViT*)j;iriC,.jr;i/4^;ps^^1-). 
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(3)t y C^.,T}V^Jl:^)m^-()m. (4) h HP^^i/S^feJ^(5) (1' 

1^7 (2' *fctt(3' )c,.eTJi/3^v':^;i'7i^-;i/Tg|^$tLTVi 

R«>&ni)7K5lMi^^feJt(2)C,.67Jl.:¥;V36. R^*Ml)7KmM^*fc«(2)C,.e 
Y-fy^^^U>M. -CCCHj),- -CHCOCHj)- -CRm -^Tc^ttl n^^OS 

15 c 7 ] HIV mPkm<D=^m • mmmr^mm c i d laifeoi^j, 

[9] m%mm\zM\yT^ 
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^m^^^-t^^t^^'^tir^ AIDS (D^m • 
ill) my mmmo^m ' f^mmmitr^rctbo^ 




ti 2] AIDS • ^^^^J&MB•r§fc^e)®^ 




Cl 33 ^ 
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mmmmi'X\,^xh^\^mmmm^rdt/\u^>mi'^>^'^^'c^^'^t^n'en 
Ti^mw.'f'i^rMm.mm^^iyxif^xh^^mihTi^mM^^i'.R' t R'um^-t^m 
mm^tmzm^M^^Lx^^xh.k^^sfs^\^^hs».m^m]^iyx^^<.K'^^ 
m'^t^n^Hymmi'^rc^tm.^&mhx^^^xh^^^mtyi^m^^. x 
10 ^, mmm=^. m^t-^nxr^^xh^^rmnmi^^rz^mmm^mi^x^^x^^i^^^ 
iiiM^^> \mmm^^vx^^x^^^>^^v>m^. rn*7Kmji^*)fct? c,.e 
T;wvTxx5^;Hk^nT(.iTfectvi:^;i/5i^=^'>s^. R"t*(i)7$/«, (2) 
s:-NHcoR"'* is."'" {m^Ci^rjv=^)V&^r:iUc^.y,r'7)v^)m^^-r) > (s) 
kFD^^^«. (4)(r )ti}V'^^>'. (2' )c,.gr;p3i^5>;^7;pjj<::i;i/t7^c«(3' ) 

(DtK^I^?, (2)tFP^^>S. (3)7^/S. (4)C,.e7;i-:34^>-:^;i'4^:^>'I/^fc 
«;i!j;i/xH^'>T@il$tlTViT'ba:ViC,.5 7;i'3=^^v'S> (5)>'7y»> 

^v-S. (7)c,.6 7;i'rr4^>/;3?7;i'fc;i'S*:fctt(8);^3;wtt-r;i/»^. n (io*fc 

20 itl^T^-r 3'-(3,4,8,9-xb^t Fn-6-/ ^^>'-3.3,8,8-x^^/5^;^■ 

7 □ [2, 3-h3 -< y ^7 U >-l-'1' ;W [1. 1' - If 7 xn;H-4-7 ^ >. N-[3' - (3, 4. 8, 9- 
xh5t:FP-6-^h^ V/-3, 3. 8. 8-x h ^ / 5^ 7 n [2, 3-h] V ^ / U V-l-Y 
;l/)[l,l'-tf7xn;V]-4-l';H7-feb75 N-[3'-(3,4..8.9-5^b7t: ^*D-6- 
^ h >--3, 3, 8. 8-x h ^ / 7 P [2, 3-h] -1- V ^ y 'J >-i-r ;v) [1 , 1 ' - tf 7 X 

25 :i;W-4-r;W7°PA'>75 N->^5^;i/-3'-(3.4,8.9-rh^bHP-6-^b4^v' 
-3, 3. 8, 8-T- h 7 ^ 7 P [2, 3-h] >f V ^ / U >-l-r ;P) [1 , 1* - h* 7 xn;l/] -4- 
h\ 3'-(3.4.8,9-xh^b Fp-6-p^ h+'>-4,4,8,8-xh7^5^;U7 
P [2, 3-h] V =^ / U >-l--r t: 7 x :::;i<']-4-7 $ > :fe J: 
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N- [3' - (3, 4, 8, 9-x h 7 k H P -6-^ h >'-4. 4, 8, 8-7^ h ^ ^ ^^Jl'^ □ [2, 3-h] -f 

y^/u>-i-f;W[i.r-k'7xr.;i/]-4-'i';wTirhT5 K^^o ] TS^n 

C14] ^ 




10 T>/;i'»*;/^fi«^*^WLTi^T=bJ;Vit FP^^v-SSr, R'" ««i^«&WtT 
^L'TViTfeJ;Vi:^||m«*fe«Apy>I^^^,R«cfecfcr^RUd:^n^*n7K^M-? 

^fcj^«*i»^^bTViT'fed:viM«^s^*b,R« t ^cummt^^mm^t 

0 Sfett 1 (at. 3' -(3, 4, 8. 9-x h ^ k H D-6-p< h=^>^-3. 3. 8. 8-5^ h 7 
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^5^;U7 D [2,3-h] y^y u >-i--r;i')[i,i'-tf7x-;i/]-4-T^ 

N- [3' - (3, 4, 8, 9-5^ h 7 1 H h ^ S/-3. 3. 8, 8-r h ^ p< ^Ay U [2. 3-h3 'f 

y + y u >-i--r ;u)[i,i'-H7xr:;n-4--i';i/] r-fe h 75 ■f*5 j;^? 

N-[3' -(3, 4, 8, 9-5^ h ^ k F h ^'>-3, 3, 8, 8-7" hy^^'^JVy U [2, 3-h] 

5 y^^y u>-i-'f;^)[i,i'-e7x:::;i']-4-'f;nypA>y^ F^I^O 3 
10 fci4(2)c,.,4 7'J-;v, R«:fe<fct;R';5)t^n^*n7Ki^m^*fci*c,.B7;u=^;w^. r« 

>m. -C(CH3)^^ -CHCOCHj)-. -CH(0H)-*^«;^j;i'4^zi;i/S-eab^Mta ClS] E 



C^^'. R'tt(l)7Kmi^T, (2)g^l«^£^bTViTfectVi^<b7]cm»> (3)ei^» 
^WUTViT'fo<fcVi1tm^»*fc«(4)eil»&#UTV^Tfe<i;W^y»§, R' 
»(l)7K^iI?> (2)gilS^^L'TViT'bJ;ViR{t:7Km»*fc(^(3)7>';V»^, 
RMi(l)7K^II^, (2)>/7y*, (3)fi^^»^^bTV^TfeJ;Vi^W^S. (4) 
20 7S/;i/S*;^ctt(5)fi^»^*LTViTt)ckVit FP^^iyS^. R'^ fi(i)7j<m®^, 
(2)ttil»S:WbTViT'bckVi^ttmS. (^)7i^)Vm. (4)«g|S*WbTViT 

mMS^^LXViTfec};Vi^«^S^^l»R''i:R'WgT§M^i^Ti:*ttt 



CI 6] ^ 



15 
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11^, i^)m<[:^nx^^x^^\,mnm'f^rzm4)mm^^^\^x\,^xh^\^^^m 

5 Cl 7J R':;J>t(i)APy>, (2)T$y. (3)C,.8 7>';i/7^y. (4) (\')7^yi£. 
feti(2' )C,^i7v;l/T^y-fai^$tlTViTt)J;Vi7xn;U:feJ;CK(5)>? Ci.g T^U 

^S^WL'T(.iTfecl:Vi7xn;i'S, R2)^i^\ (1)7X^IM^> (2X1' )bHp:^>'a. 

(2' )Any>M^. (3' )7^/, (4; )c,.6T;i/.n4^e/:^7;i'3j^n;i'T5y. (5' ) 

fe<kViC,.6T;i/=^;i/> (3):^3;i/3}?^->. (4)c,.6y;VP4^->;^7;Vjj?:i;K (5)^:>wt^ 

-f ;k (6) z^~c^.^T)V^)V:^)Wt^^ jvi^TcUii) t: U 5^;i';^;wt^-i';k R*>0^7i<m 

15 Cl 8 miB Cl 6 ] mmo^it'^i^^rzU'tcDmh l < y d f ^ y 
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i^^. iM. hm. cm., a' m. b' mi^^zsc' m^t^n^nm^&^^Lx\^^ 

5 ±iB^4'. m. hm. m. a' b' mi^j^zsc' m^t. mmmm^m\z 
m. m. cm. a' m, b* m^^^isc' m(DmmMbLx\t. ^n^na)m 
(z)m^^^^Lx^^xh^^^Ts.ym. (4)riy}m. {b)mm^^^ifX\^^x 

15 S> (15)gm«^#bTViT'bJ;(riT5>'7». (16)Sl!|S^#LTViTfeck 
aM. bm. cM, a' g|, b' Si|:fecfcDfc' ^OgJiSi: LTfflUStlS rgji 

25 i\)m^^^h:^m&: 

a)T;i-^;W» [0SL<f*, -(£i^T;WI/S X5^;k :/d 

tf;k -rvype;k :f^)i'. -rv:^5^;K sec-:/5^;K tert-7'5^;K ^> 
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h)7jv^:=-)vm m^b<\t. im7)i^~)m (m^u. \£=i)v. 7u;k 

7U-;i/S (M^J^. 7xzi;k 2-i'y^)V. i-T>hu;k 2- 

15 T>hu;K 9-r>bu;p, i-7x:^>hu;k 2-7x:^>^u;w 3-7 x:^ 

ig^Sb<tt7x~;i/S) 

20 7^;i/^^;i/, 2--^7^;i/p^5';i/. 2-7x^^5^;^. 2,2->?7x-;i/X5^;i/, 1- 
7x:^;i/ypk°;k 2-7xx;i/yDtf;K 3-7xx;i/7'Db°;k 4-7xx;i/y 
5-7 xnji/^>^ji/)& t'<DC,.,jT ^^^^JVS^ 0* L < y-J)]^^) . 

Bt^m . {i){m.7 )v^vy-Jt^>'m m?i\t. 

um. (4)>'7ys, (5)AP^>ft:^nTViTt)j;Vi<gi^7;i/^;i/S, (6)ap 
y >>ft: ^ tiT T J: VifSi^7;i/'5rx;i'S. (7) a p y >'fl:: $ nx T i v^^ 
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(i2)kHp+>'»> (i3)7^/s. (l4)^y-lK^r;^4^>'^75ys'(^?^l^ 
:^^)V7^y. x5^;i/75/, yDt:;i/T5y. ^vynH;i'75y, 7^5^;p 

« (M, yjL=i}V7s.y. i-'ry^}V7^/u.E) . {\^)i>-&L7)V^}\/7^ 
y» m. v^^^^jpy^/^ e^x5=-ji/T^/, v:/ot!;l/T^/^ i^:/5^;uT 

ay, :L^)V:^'^)V7^J1l^E<r>-J<,.,7)V^)\^7^/Wi^^) ^ a7)v-C6-i4 
7U-;V7^yS m> S^7xn;W7ay> (2-:^7^;W 7.ay75:i:) , 
{n)7-y)Vm> (19)7->;V75/», (20)7>';i':t^>'S> (21)4}^V^bl4 

u;k 2-5^7 v^u;k 3-.'f>Hu;h ^;i/4^u/, i-h!^'^-:^:::;^, tr^Ui^ 

^II^> #miM^#*^eil«n^ l?feVib4f@©AxPM^2r#W"rS4;^j:Vi 
H4M, $f*L<J:i4:^^iL7M, ck9if ti5 ^fcJi6M^*m»5^=c 
a . (22)J}^X^i^y», (23)C5.u7U-;i'^4^~>S (^J. ^x/^v-) . (24)5^ 
C,.s7;i/3^v'-*X7f:U;l'« h=^r->3f:XJNU;P, >?X h4^>/j}^;^4^U 

;U) , (25)C6.,47U-;U5^:t^ (^J. 7xXjl/^:t) . (26) h H 7>^/S^ (27) 

^^)v^v-( h\ x5^;i/^7w-r , (3i)>?-c,.57;p=^^;v-':7i/-i' h» (M, 

5?;<5^;i->i7 W $?X5^;i/'>W FJ^a > (32):t^>'h*», (33)1913(1)- 

(32)cD»;0^e.jlt^n5 2:^ViL3M^^^^'&bTTrt^»;^.H*^^;^^Sf (Mil 

SJ )!)?7'>;i/^^?^^!fcT§J®'&-^l^<<. 
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mhx\^^xh^\^^i&m7)V^}vm m^\t^. ynt!;K -T 

v^ntfjv. ■i'j':f^)W sec-:/5^;^^ tert-r^5^;K ^>5^;k 

aa>^5^;i/. -jy)V^u^^)V. b'Ji^uu^^)V. hU7;i/:rap^^;K x 

5^;K sec-y5^;W> \eT\-y'^}V. -f V^>^;i^> :t^:t^>5^;W 5,5.5- 

C/m) i&WbTViTt)J;Vii&ii7;v^x;i/» (M^^^. fc:x;K 7U;K <v 

mmmm^m^<D [/\uy>it-^nxi^^xhx^M&mT)v:2^iymi tvx 

mhxuxh^\^^^m7)V:2^'y^ m^.\t. xh^'y. ^UTf. 

^zy. -iV^UT^^i^. fh^z^^ -iyzfh^zy. sec-':fh^>'> ieri-^h^ 

3^'y^fs.E) fs^Etm^^^f^^^ ^wnt.i.x\t.. /h^'X xh4^->, 7°P 
-iVfuif^^z/. yh^'y> -iyz^V^y. ^Qz-yv^-y. tert-:/h 
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3'"B 

;i/-;j!j;i/jj^x;i/ (M. 7xx;i/rt:5^;K 3-7xx;P:/ntf:^x;i/;^j:^) , Ce.,* 

20 4^xji/ (-E^ij. i-tfD>j^^x;i':^j;i/4^xji.. 4-fef^u v';i/:^j;i/4?xjw i-e^^ 
xx;W;?!j;VjJ?x;v. 2-7U;V*;V>}^x;k 2-5^7yu;i/:^JV3J^x;i/;^H©j^m 

Ce.,47U-;i'-^;w^^^'f;u (M> 7xx;i<';d;p/t^'f;k 2-±75^;u;?j;w\'^: 
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25 n=^^Mi.E) . x;U7 7^<;k ^/-c,.e7;i/4^;i/-x;i^7 7t-r;p m. >^ 
5^;i/x;i^7 7^'i';i^. x^;i/x;i'7 7^<;i/;^^) , p-z,^r)V^)V-7.)vyT 
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5 7.JV7^y. XJWJtc. C,.g7;i/=i=^^v'X;i/7^n;i' ^ h^>/x;i/7^::i;K 

x]>:;^v-x;V7^n;v) . Ce.„TU~;v^^>'x;i'7^x;i' (^ri. 7xy^'>;^ 

?5:<?:;J;^fflVi e.n§o m^-Vh. ttJVt^^zy. Zy.,7)V^}V-iJ)V^=:-)y^ 

09C,.,7 ^y-c,.67;i/^;i/-x;i/7 T^'i';v*:^cttx;V7T^^ 

ADy>'fb$nTViTfeJ;UC,.s7;WU-:^;l'Sl^^"y-5 H («SJ> 7"feh75h\ 
15 7°Dtf:t>7^H> 2-^aD7-tr h75 H> 2,2->?i7DP7'feh75h\ 2,2.2- 

7xx;i/7'feh7^b':/5:a > C,_67;i/3:^>'-;i7;PxH4^1t5 H >t b^->;^J 
h\ X h^^>*;i'#^1t^ 1<\ ^ V7°o4?^>':^^l'^=^1^5 H> tert- 

;^3J^x;^7^/. x5^;vx;v*x;i/7^y:/ia ^ tfx (c,.67;v=^;vx;V5j^x 
7^y (M. (^^;vx;i/5i^x;v) 7^/> Hx (x^;vx;v*xji/) 
75/^<i:) > C6.u7U-;vx;i/:^x;i/75 7 7xx;vx;v*:x;i/7a / , 
2-^75^;i/x;v5jNx;v75yfj:^) ^^c^^^^^^v^en^. m^'C'h. »5;v7 

25 5/, AP^'>-ft;$nTViTfeJ;ViC,.s7;P^;i'-;<7;i/3j^4^ita H, c,.67;i/rmr 

b\ c,.67;!/4^;ux;i/5j^x;v7sy> t*x (c,_67;^^;^x;^3}^ 

X^) 7 5 7 ^'cC ^<Z)C,.77i/;l/7 5 7 » J^W* b V^, 



wo 03/03S6S0 



30 



PCT/JP02/09760 



oV^)V-^^'y> i-i-y V-< M^'yfi^E) . c,.g 

ifsZL)]/^^^y. ■^Vy'uts^z/ti)Vi!r^:::.}V-t^=y. tert-^ h^'^:^;;^^}^;:;!/:^ 
5 ^=yfs.E) , ^/-Z,.{7)V^)V-t!)Vn^'i)V^^=y m. ^^)Vti)Vn=E:-<)V 

10 4^ - ;l/:r^r v'^ C,.,7}Vn ^ ^y-tl ;i'7j? - -yU E <DZ^.{r -y)V:^^ z^mm 

Mias^*As^^c*5v^T, Htta (1) ~ (32) (Dm^ (^muti^ 2fs.^^h3 mf)m 

20 tfn?)gm«<£wr^] . 

(33b)«iiCe.,47U-;i'» [jioCb.uTU-;!/^^, ray, Apy>'fb$nTVi 

57. (c,.6r;p+;i^) (c,.6T;i'^;i'X;i/3i^:i;i') ray, c,.6T;pn^^>'-*;p 

25 (33c)c,.6t;1':3=^>^-C6.uT u -;i/-c,.6t;p:3^>'S. 
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TzUQR^mm) -C,.e7;i/^;i/. (ii)C,.5TJVn=^>--:^j;i/sHr:;V-c,.gT;P^;K 

(i i i) 5^-c,_67;i'^;i'7 ^ / 5^ 1/ >-x;P7 r ^-f ;wc,.s7;i'^;v^ (i v) :^7;i/ 
n^-f ;i/-c,.67;i'^;v, (v)x;V7 7t-r;i'-c,.67;u=^ji/> (vi)c,.67;i/=^;u-x 

(vii)C,.67;i/34^->-:^3;i'2i?njl', (viii)i?-C,.B7;i^n^v-:^?JK:ji^::i 
10 ;wc2.67;i^-^rn;i/. (ix) 5 S;fe?i6M^smMS (««J. 

Tt)J:Vi]x (x)ADy><fc$nTViTt)j;Vic,.j7;ww;^;u2}<:i;i'> (xi)c,.e 

(x iv) 7 5 y -c,.67;i/^;u-* (xv) ;\ □ y ^{b $ nx i^^t i; ViC,.B7 
;i/+;i/-:^3;p:i|^:i;p-75 y-c,.67;i/^;w:^7;i'3i?::i;i'> (xvi)Cj_,47U'-;u-;^;p 

20 ;^ x;Ht; $ nx v^t *> ^ y -Ci.,7)V^}V - C6.u7 U ^w^j^cr ^w, 

(xix)C,.e7;m^v'-:^!j;V3i^::::;VS:^bXViX%«fcVi5*fc(i6*^m^ iM. 

mm. m. ^^li^a^jc^mM?. miim^. mmw.'f-m^^Mun^ its: 

;k (xxi)C5_„7U-;P-jr+v'-:*7^2l^::i;i/> (xxii);^7Ji/si?=^->-c,.e7;i'=¥;v. 

(xxiii):^;;i/A^-r;)/75:^^^"r] > 

(33f)S^-C0-Hal (HaHJAP^'>M^^*T) X^$n'&S^ 
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(33h)^-C(=0)NR'*R'=T^t3^n§* 

)V^)V7^y<x.,7}V^}V. (y)t} JV;-^^^ )V-C,.,7 {vi)Q^.,7 JV^JVtl 

;wt^ -< ;i--c,_67;v+;k (viO 5*fe«6MitmM (^J. }f:^)^^MiE(D^m 
□j^^^#w-r§ 5 ^rc},tQM.mmm) -c^.,7)\^^)vti)VA^-(A-c,.,7)v^)v. 

\tQ».mmm) -7s.y-Cx.,7}V^)V. (ix)x;i'7r^^;^-Ce.u7U-;i'-c,.er 
;i/^;k (x)c,.6T;pn4^5/^#bTViT'bJ:ViCe.,4yu-JK (xi)c,.,7;i'=^;i' 

-exxx;wt;^nTv^Tt)J;^^x^^x7j^y-c,_eT;^4^;^-C6.,4TU-;k (xii) 4t^ 

am> bm> cm. a' b' ^*5<i:t;c' n(Dmmmthxm^^^M mm 

mnm^. mmm^mf)^^Mitn^^Tum'3'^ ifsi^^b ^m^ts ($?tb< 
j*i?fevib3i@) 4m^vi 4mmmmmf3iE-^m^^^n. ^^miz^t. (a)4 
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5=-r^/-;u. :t^ii-^/~;w tf7^/-;k trus^x n-:^^^^^^^^;!^ 
Uv'x t!^>^>. tfu^i^>. M^y^vy^ :^u>> 4H-:^/Ui^x :^:75^ 
u-:^>> <v9=-7y-^K <y^=irit^/-;v> 7^if>;'ii:7&s^tf e>n§o 

tfDiJS?^. tf^US^>^ tf^^>^>> ^:;V>l^U>. 5='^^;1^*JU 

m4is:\,^Li4^mmnt^y'ify^t(D2i^rz\t3mm^m&ti.x\t. 

viL.4e (»sb<«i?s:Vib3ji) ^^tsmmmt^y'iiynt(D2i^rc\t 
sM^m^mMuanim^^^n. M^miz^t. ^yv m ^^ya:.y^ 
y^y. iH-^>X'f ayy-;K ^^X:^^^-!^^-;^ ^>y5"Tv^-;i', 1.2- 

^yux =t^yu>. 7^^v^>, ^y^itu>. ^■:)-yu>, $/>yu>. 
yx/5"ri^>, 7xy^it~:^>> i'y^p-7>, Hn^>^/y^>7&£ 

iff ^ b < m ;^ b 3 ffld^ffi v> 5.n§o 

a:^, b^. c^. a' b' ^^J;tKc' ^(Dg»^ bTffi e.ns rg^ 
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S& 1 J^j: b 2 i@ W bT ViT d; T S y e> tl§ o 

aS, b^, c3l> a' b' ;i:fej;?iCc' moElfe^i: bT^l.^ TTi/ 

< « 1 75:Vib 3j@©fi^S^^bTV:>T%.kVi, 

am> bm> cS. a' b' m^^tS^' bTffi^/^ 
^^#bTViT%)J:i/it:HP=^>'Sj ^ rgmSS^bTViTt>^v>/;V:^j':;^ 

hSj . rg^^^:|rbTi.^T^)J;v^-r^/SJ . rsj^^?&^bTViT%«k 
w^V^Y^i. rgi^S^WbTViTt)J;ViT5>^y*j ^ rgj^s^^^b 

©gmSa:bT«. ±E rg|S|S^WbTViTt)J:Vi^{t;7Km«J . ±tH T® 

JV»J (l..$e,{C«iaSA^;&^e>®«n§l?5:V^b5li, $f*b<ttl:/^Vib3 



am. bSS^fe.ktJ^cmTi^^n^nSiiS^^TS'fb'&^tbTtA. :ft^e<ltc:J*> 




±|B^>t«, R'fi(l)*m!I^. (2)em»<&^bTViT'b<fcVi^«^S, (3) 

S W b T T ck * J* (4) ei^» «fc ^ ^ 
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(4)^-L-R" c^ii^, m^^u>m. ti)U:!^:i)m^rc}tmmm^^vx\^^xh 
^^Lxi^^x'h^ii^}! }^u^->&^rc\tmmm^^Lx^^x%^v^7 ^ 



20 C^4«, R'Hi^KSM^, eilS^WbTViT'bJ:V^i^>fb7K^a*fe«fi|fe»$# 
;^«gilS<£#bTViT'focfcVi^t^]g^, E«^^^, ^5^u>«. m^M^. m 

\^-^nx\^xh^\^mmM=f. mmk^-^\yx\^x%^\^^^mw^'^fz.\%^-z%-^-. 

-C0-0-, -S-CO- -Wk-CO-. -NR'«-CO- -NR"-SOr W„-. -SOrNR"-(CH,).- 

25 -0-CS-NR'=-(CH2),-. -NR'^-CO-NR'^-CCH^).-, -NR"=-C0-CH2-(CH2)„-NR'=- C^f. R'4i 
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XO-Hal 



7x:f>hU;k 3-:7x:h>hU;K 4-7x:^>hU;k 9-7x:^>hU;k?fe 
^m^^^n. f3:fi'^'V%. 7x-;K 2-:^>'5^;^?5:^;&?^?SL<. 




75^;K l-7>'hU;K 2-7>hU;k 9-7>hU;K l-7x:^>^U;K 2- 
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^.v-< c,.e7;i^^;w7«;i'*::^;i'7a/ (^J> ^5^;i/7.;i^Ji^^;i/75y) , (c,.6 

7)V^)l) (C,.,7;W:^;VX;V*njl') 7^/ 

7S7^a > (C,.e7;U^>'V) {C,.,7)V^)V-tl)Vt^::^)V) T^/ 

M7^L^)V)7^yt3iE)x.-,r)\^^'^'y-^^^-^^-^^-^-^ 

2-X.h^'y^)Vt^=^)V-2-'fu\i)V7^.'niE) . Z,.,,7^)V^)^^^'y-^^^-^^ 
-}V7^J m. ^>z^)V:i'^'y^Ms:i)V7^y) . C,^7)V^)\^-tl}V^^=-)V 
7 S y -C,.e7 )V^)l^-^ )V^^:=.)V7 5 / (M. 7^i^)V7 ^ J 7^^)V7 ^ / ) . 

c,.,7)V^)i'^^<i.,r}\^^)^'^}^^^-^^'^-^ y5^;i/9^:t7ir5^;v7^ 
/) , c..e7;^^;^-x;^7^rl;^-c,.e7;^^;^-:^?;^:^::^>'^7^-^ ^^^^^ 
x;u7>f::i;v7-fe9^;v75/) . c,.,7)V^)\^-7.}Vt^=^}V-c,.er)\^^}V-ti}Vt^ 

=L)V7^/ :^^)V^)l^^:^}V7±^}V7^/) > C^,,7'J-)V:t^'y-:^ 
Ms=-)V7^/ m. y:r.y^>^tl)Vt^=^)V7^y) . b F D:^>'-c,.e7;v=^;v. 

c,_e7>»V3=^i--:^>'^^^^^> :^;wa*^^;k :ey-*fc«5^-c^.,7;P=^^>'i':*? 

J; V^CiHi7 ;V#:^;V7 ^ / (l?»J. 7-fe^;i'7 S y . y a H:t:::JW7 5 / , 
bU7;i'^D7'fe^;VT5/> ifAn-<;V7a/) . c,.,7)V::i^'y-iJ}Vt^=')\^ 
75/ (M, /h:^-v'*^^^;w75y) > 't^WH, c,.e7;v^;vx;P7j.::i;v 
75/ (^J. /^;i.x;i'4^-;u75/) , (c,.,7;v^;v) (c,,7;v^;i/x;i^>J^ 
75/ (M. ^^^^ 75/j^a ^ (c,.67;p^;v) 

(c,.a7^^^>'^-:^>'^^^^^) ^^^^ (7-fe5^;w 75/;^j:a . Ci.e 

7;i.:i:^->-*;i/4^::i;i^-C,-67;i.+;i^75/ (^J. 2-x f=^^>>:^7;p#x;w2-:/p 
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^i^ti)i'-^:^)iT^y) uEt^^mtn^mm&^^VTi^^xh^i^^] > (6)a 
p * (±c,_6 7 ;i/ n ^ '>-C6.,4T U L T T <k Ci.eTJl' 3 

z^m (Ms ^h^->. h^jyJV-tU;^}^^-^. i-y^D^^v', 2- 

Hij-;^, :7U;k 5^x-;w tfU>^;k ^yu;K ^>y:7^n;K bfu^ 

u>^-;k 7-if>:=:;i/fj:^) [e:©^sms^«, :t+y. ;^;i/4^^>'-c,.e7;u4^ 
;i'x c,.g7;i/=^;i/-;^7;i/3!i^:i;i/:t=^ri/-c,.g7;i'^;i', c,.eT;i'^;p, c,.,7;i'n^-> 
15 -;«7;w#-;u-c,.87;!/4^;k c,^7;i/3^>'-;^7;i'jK:n;i', ;!t7;wt^-f ;1/-c,.b7;u 

TS^nsS i^onzN;i/^;w , (i5)Ci.g7;i/4^;i/-*;i'zj^-;us (M. 7 

20 (i7)c,.67;pp^v-:^7;!/7i^-;v« (M> ^ b4^>'*;i/4^:n;V;^j;t*) . (i8)x;i/y 
T't^JVM l^oT.JVyy'e^Jimt. c,_67;i/4^;u. :^j;i/A^-rji/-c,H,7;i/^ 
c,.57;i/3^v-:^j;U5)^-;i/-c,.s7;Wi'", :^-^v»'lr^bTV^T'b«fcVi5;'i 

25 i@©AxoM^&#^T§ 5 u 7 M^I^mS) -c,.57;i'4^;i/. c,.,7;i/4^;i/- 

^iTfei;^^] . (19)^-NR''R''-e^t)$n§S[r*5J:OT«-€-n^n(i);ic^M^. 
(ii)C,.67;i/^;i/> (iii) 5 Sfcttesil^m tf 'J-:^;i/?5:<H0^mi^^JM^ 
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5 (viii)c,_gT;v^;i/-x;W7h-;i/, (ix)c,.e7;pn^v'-:^7;i/7)^:::;k (x)>^-c,.67 
;i'3^>'-?t7;V3j?:=:;^-Cj.87;i/y:i;k (xi)C6.,47U-;K (xiO 5*fctt6*lt 

(DB-^rcU6M.mmnM\t. r^y. c,.a7;i/=^>iP-*;i'3f;^-y-$ c,.67;i-^ 

10 ;i/-x;i'*J::i;W75/;^^3&^e)aJin§*i^»&^lfbTV^T%J;V.i], (xiiOA 

□e/*>'fb$nTViTt)J:ViC,.57;v4^;w-:^j;W3i?:=^>'i^^ (xiv)c,.67;v^;i/5"3r-c,.6 
7;i/^;i/-^;p3j^::^>'i/^ (xv)c,.67;i^^;i/x;i/7^ r:;i/-c,.e7;i^^;v-*;u^->'W^ 
(xvi)c,.e7;w+;w;^;i/3iN::i;i/-c,.g7;i^^;!/-:^;V2j^::^;i^> (xvii)75 /-c,.e7;k 
:^^;i'-j5;;i/j}?n;k (xviii);^py>"^t;^nTViTt>cfcViC,Hi7;^=^^;^-*;^Jl^-;^ 
15 -7^/-Ci.sr}^^J\^-i^)^^^}\^^ (xix)C5.,47U-;P-:«;;u#-;K (xx):^7;i/3i^ 

vi7iNX*y-c,_67;i/=^^;i/-Cs.,47U-;w*;i'jJ<::^JK (xxii)AD^''>Ji?> ^+ 

f ^5*fef^6M1tmm) -C,.e7;P^;i'-^;V^::i;K (xxiv)Cg.,47U-;i/-:t=¥ 

>'-*;U3!i^::i;i'> (xxv) :^j;i//i?+>'-c,.67;i'^;v> (xxvi);f7;vA^:-r;i/> (xxvii) 
25 /\n^'>'fb$nTViT=fe<fcViC,.57;Wi^:^>'Wt^-r;^, (xxviu) c,.b7;1'^;w 

-;)!j;i/7}?ri;i/7$/§WUTViT'bcfcViC6-,4^U-;i':^7;i//1^:'f ;K (xxix) 5* 
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(xxxiii) (;t-:^^V»^^UTV^T^>i;V^5*fcl*6*m*^ (M. t!D 

T5y-c,.,T;i'=^^;v-;^;i-^^>'^> (xxxiv)c,.6T;v^>'V5=-:t-c,.67;v 

:¥-Jl.^;P#r:;i' (BS^M^^mib^nTV^TtxtV^) . (xxxv) AP^^-fb^n 
TViT'bJ:V^C,.eT;Vt;i^X;U*ri;K (xxxvi)X;i/:7 7^-f>'W (xxxvii)Ci.6T 

mnt^n^^n(i)7}c^m^. (ii)c,.57;wK (iii)5*;/tf*6*m^m(M> 

7;u:i*^;v, (iv):ij;v^^>'-c,-s7;v^jw. (y)c».e7;i'3:^^s/-:^;p^-;wc.-67 
;v:^;k (vi)i?-c..e7;b^;i'7^/-c..e7;w^;K (vii):<3;w\'t'r;v-Cw6T;w 

- ^;wt^^;i/-c,.e7;i.^;K (x) s^fc^eM^miS («^. \d^)z^)mE(Dm 

>f ;i.-Ce.uTU-;wc,.e7;i'=^;K (xii)c,.6T;i/n:^>^;^WPTViTt><fci.^Ce.u 
ru-M (xiii)c,.a7;i/4^;^Tj:xx;Hb^nTv^T*)<fcv^*X7i^y-c,.s7;i/ 
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TV^T'bj:V^] , (xv)Ce-uTU-J^-*;WA^'<Jl'-C..6T;P=^;K (xvObHP^ 

R'<Dffsbvi«^tT5^$ns rmiimsj i:bT«. krue?;!/, g^x::i;k 

n4^5/-;^j;w^^;K ^y-c,.e7;v^;i'-7ay. i^-c,_,7;v^JW7^y, 
tHD^>'^=tbWTt>J:ViC,.e7;v=^;w*;wN't-f;K 

■ ;!j;wN*^>r;i/-Ci.67;u4^;i^-:^>'wtt^;i/;^c!:^:^)^e>M^^n§s^s^ 
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ptUTV^TfeJ:V^] (3)C,.,7;W:3:^>'» m. ^h^z^) > (4) Ce.u7 U -Jl'S 

LTV.TtxkV^] . (7):r=^^VS. (8)^:^^i^HS:^i'5!)>e>S«nS l^^^b 5 
15 $f*b<ttlJ^5:Vib3ffl©Mi^«^W*bl.^o 

awsbv:^. 

-y^oy°u\^}Vs 'y^u^^^^ i/^D^>^;K i^^u^^'y^fiEoZ^,^^ 



25 



(2^ 
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mthxm^iyTc mmm^^i^xi^^xh^i^^mtTiammi tmmo^mm 

4?^(.ibi o^^tm^) -:^j;w\*^:'f ;i'-Ce.„TU-;i/:^£>&^e»®t^n§fiii«^ 
7U-;us (^J. :7ai-;i') [ ;i ©C5_,47 u c,.e7;un:^-s/ (M. p< 

25 h^v') ^ 7^7, ;«7;i/xH^>', APy>'(b$nTViTfe<kViC,.87;Wl'-:3!7;i' 
2}^-;|/7$y m. 7-fe5^;P75y, hU7;p:to7i!:5^;i/75/) > C,.57;i' 



y^O 03/03S6S0 
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T5.^f3:E) . C,^T>iI/n:^i>-*;i.j}?-;u-C,.s7;i/4^;i/75y (M. 2-xh+-> 

10 ti5. M^-th. ;\Dy>M^. c,.57;i'^;i/. ;^j;i/3i?:^x-c,_g7;i/^;K c,.6 
7;Pn^>'-:^j;i'7}?n;wc,,67;i/^;K c,.e7;i/n4^>'-:!!7;Vj}?r:;K ;i!7;wtt< 

-^^iffc HD7-t?tfn;k 7U;k ^'x-;!/. fcfU>^;K +/u;k < 

§o (^,.uT^)-)vmtvx\t, mx\t. ^y-\£>ms i-y^uym. 7>h^± 
yx.±>hu>mf3i^^m\^^^n. r^it^xh. oaym. ±yi$^u> 
25 mtji^f)m^h<. mztif^v<it^>'i£>m7^mMx$>^. 
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5^T^/-;W t^7^/-;V. tf«Ji^>. N-rt^^i/bMbtfUi^^. 

u>^>'> tf^ue^x if^^>^>> ^:;p3iN>j>. ^:^^)i^Tt^^)ys 1.2-vbF 

vib4i@ (iff*b<jii^v^b3<@) ^^mmnt-<y^ynt(D2^rM 
sm^m^mt^am^^^n. mmizn. ^yv ^^y^^y. -<y^/y 

yy. m--<yX^^^V-)V. ^yX^^^-^V-JV. ^yV^r^/-)\^> U2- 
^yX^v^7V-}v^ i-yh C2,3-b] ^-tyx-y. =f-ryYvy. ^-^yy- 

^yUX ^yUX ^iS'^v^X ^r/^1J-UX ^^^v^ux v-^/ux 
7xy5^Ti^>. 7x/^itS^>. l'V^a-T>. i^t HD^>y7^>?&:^* 
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us^>^ z^\i\^u^>Vyy>. -<yVz^:t^v-)V. ^>V^7'/-)^> tr 

S b < « 1 b 3 fli^ UTV^T % J; V^o 

u 2 UT v^T t) v^^^ii^ ^'^^^ffl e> . 

ET^$n§^-CS-0-, -C0-0-, -S-CO-. -(CHj)k-CO-> -NR'«-CO-(CH,)r. 
-NR^-SOr (CH,),-. -SOrNR'-(CH,)„-, -0-CS-NR'-(CH,),-> -NR-CO-NR'«- (CH,) 
-NR''-CO-CH,-W.-NR"- C^*, R'ni7K^I^^, gmSSr^bTV^T^) J;V^T 

t^$n^»f-*5v^T, R'=T^$n?.T;wv»^bTi*. ^^^^^ x 
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±iabfcf-e%.EtbTJi. (ii)^5^1/>. (iii)O, (iv)S, (v)SO, 

(vi)SO,. (vii)-NH-. (viii)-N (C,..7JV^>'I/) " -N -fi^E) ^ 

(ix)-N (c,.s7;v=^JW:^jJi/^-JV) - (^J> -n (T-fe^^;^) -3fe<H) . (x)-n (C... 
t;v3^s/-^;w#::i.>v) - (^(i> -N (x^^>':^;^:r^n;^) . (xi)-N (c,., 
r)V^)V-7s)\^its:=.M - -N (^5^;vx;v*n;V') -:^^) > (xii)-co-o-. 
(xiii)-s-co-> (xiv)-(CH,)rCo- c^i'. mo^fcm&^-TD TS^n^s, 

(xv)-M'-C0-(CH3)„rC^4',R'J*7K^M^*fet*C,..7;V:3:^>/-:^3;V4?::i;V 

$ti§». (xYi)-NR-sor(cH3).r c^^*. ^nt.i\^mm=^^tz.m..,r)\'^)v-7.)v 

(xvii)-SO,-NR*- W^- C^4^> RH^7KI^M^^fc«C,.e7;i'^;P» (^J. ^^>'^) 
mSttO^fcJtl^^r:! t?^.:^n§«. (xviii)-0-CS-NR'-(CH,).r C^'*'^ 

RH^7ic3^m^*fe«c,.e7;!/^;v» iD4«o*fc«i=&^f:i 

m5«0*fctil=&*t-D -e^^nSS, (xx)-NR'-C0-CH,(CH,).6-NR«- C^4^, R"" 
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\%. (1' );KmM?> (2' )c,.,e77>)u=¥Ji<'»*fc«(3' )^yc,.eTv;P7^y-e 
(3) Ci.67 ^JV^^ ;i/-t?x7. 7^;Wb ^ nr v^t J: > rh* (i) tK^M 
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-yM^. Rni(l)7ay*> (2)^-NHC0R'' (R'" (i. d' )7K^M^. (2' )C7.,e 

D^>M^*^ji(3)c,.er;i/n:^^>';<j;i/3i?-;i'S^^ Rnia)7KmIM^^ (2)tF 
$nTViTfej;v>c,.57;^3^>'«, (5)5/7/»> (6) c,.,7;w+;PT*x;^5^;u 




co-Hal 
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x>, Cb) 5^:t7x>. ^>y77>> m-^yX^ ^> 

20 5^-r>. tfa-;!/. V^)TV-)V. ^7'/-)]/. -t^-^V-)]/. 

lf^V>-;K HUi^>. fcf^5^>, h!U^5^>, tfUi$^i^>. '1'>H-;K 

/ux 7i5^^i^>, :^75^U5^>^ ^j^-^^)y. ^^v^)y. '»yux 

25 -ry5"7\/-;K yx.y^7-jy. -ry:t^ify-;K 7^if>^ yx/^i^- 
:^>, '^vifU'Tyis.E(Di^mm^mm mi^\^<n,s truv^x 5^::^-yx> 

/OUMS^Vif^iticM (0$L<«1 *fcft2ffl, 
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<«iii) tmm mx^t> ±.mvrci^^m^it7m^r£^^ ^sb<»^ 

^m^mi^x\^^xh^^^7)v^}i^m^mmm^mvx\^^xhj;:^^7^)-)v&f3: 
E^i^rc\t2m^i^x\^^xh^\^^7^ymi)m^\^<^ t^J-^ (i)4/^j:vibi 

Tg^^nTViTfej;ViC,.g7;v^JW7^ys^ (2)C6.uTU-;i/-75/s. (3) 
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I^^S 7^;W^h% -r^^^/U::i;K t:-^U>^-;K IfDUi^n;!.) ) 

t;p;^> (M^^f. ^>/7n7°DAX i^^u':f^y. z^^u^y^y, s^^d 
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>'^n7>>. v'^nOT->. ->^DA^'fe>, vi7DAyT->> i/i7U:t 
«fcl9:ir(!is69tc«, mX\t. tr^Uv'X }^^y>^>. ^;i/3j>U>, ^:t'E)V 

c,_a7;i'4^;i/, Cj.„tu-;k c,.,sT^;p^;k 7^/^ ^y-c,.g7ji/^r;uT 
^y. ^y-C6.H7U-;i'7^y, 5?-c,.e7;i'^;V'75y, >?-C6.,47U-;i/7$ 

TViT*)J;ViC,.67;i/^;i'». C,.,7)Vn^y-:^)V^=.)mf)m^L<. mz^ 
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10 y)\^^JV7^jm m. Ji^)V7^^f3:E(D'^y-C^,^7)V^)V7 

7^yi3iE(Dz:?-c,.,7A^)V7^ymf3iE) . (s):t^y^mvx\^^rh^\,^^ 

(I2):^j;i'nt-r;k (i3)c,.57;ni4^->-;^3;i'/}^-;i/ (M^ 
20 UE) /^^WSl^V^o 

-r;p» :^^)Vt})vn^'i)v. -J:^'f-}vts}V?'%^'i )vniE) , (8)^y-* 
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(i)7Ki^ii^> (uK.j)v^)vm m. ^^}\^) ^ (iii)AP^>i^^ m. m 

h8»Mi thxit. mmi^tci^'twmm'r^mm^tmzm^rh mm 

my m%.\t. v^o7°oA>, y^u^^y. y^u^y^y^ 'y^^^ 
^^y. y^u^':f^y^ -y^u:t^^y) ^W*b<. mzy^u-<y'^y. 

^©ams^bT^Ti^bfc: rej^s^wbTv^Tfej;v^^<b7K#sj tmmo 

7}V^ ;u7 5 y . (8) i^-CiH,T J^^>'^7' ^ / j^j: Eti^m^tn^m'm ^lu^^i^ 
5M:tbTViTt)^viC,.e7;u=^;^s. c,.57;i/^:i;vs*fc»Cj.e7;i'+-;i'» 



wo 03/035650 



59 



PCT/JP02/09760 



10 



15 



20 



%(1)-NH-. (tt-N (C,.eT;V:^;l/) " (^J^ "N 'N U^M -N 

(:fptf;v) -> -N (^V7^Dt!JV) -^a s (3)-N (Ce.uru-;p) - (M. -N 

(7xr:;V) -> -N {2-^y^)V) -fS:E) . (4)-N (C,.,,r y )V) - (m. -N 
YJi«m* ^ * l> T V i P< ^ 1/ >S ^ ^t"o 
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c^b^tid' )-in 



[^^. DUt;<^>^fct^^^M^^. R'lKDT^/S. (2)^-NHC0R«' (R*' 

nTViT'^J:l.^C,HiT;V=^>'l'»^^-r) *fc«^-COR='" (R^ *^^> (f )C,.eT;i/ 
n^v^S. (2' )kFn^->S*fct*(3' )C,Hi7;V=^;VT'M^$nTV^Tfe^V^T 

(3)7^ (4)C,.8 7;l':3^$/:;?7;i/7}^-;i/*?5:i*:^7;V3i?^'>Te^^nTViTfe 
c,.67;Wn:^^S^S^^t-DTII$n§»,R'55>57KmM^*)^cJ^CM7;i'^;US. 

jj3^t;j<^JI^^fc«C,.6 7;WVS. R^/&^*7K*M?. R'^^CDTk^M^. (2)C,H,7;P 

(3)Cs.u7U-;i/«*^c«(4)ApyMb$nTv^Tfej;i.^ c,Hi7;i/^;px 
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^^U>m. -C(CR,)r> -CHCOCHa)-. -CH(0H)-*5^c«;«j;Vj}^:::;VS. nf)^O^rc\t 

5 iit^mv )-iin 



R'fi(i)75/»^ (2)^-NHcoR'' ant. 0' )mm^^ (r )c,.,,7^)v 

(3)t y c,.«7;^=^;i-*;wt^-r;^*. (4) t Ha4^>^«*fc»(5) o' 

(2' )c,.,7;i.a^>'^;i^#::^;i/*f^fi(3' ) ^/c,.3 7;i'=^^;w*;ww^i''^B^ 

(3)C,Hi7J^=i^i^:^''^'l^^>'^«'^^ J^'^*^!^**^^^ (2)bFD:^-i/S. (3)7^ 

yx. (4)c,.e7;^3+^/;^JJV4^::l;^sfc^i:^J;^5l^^'>•t!»m$nTv^Tt)j;viClHi 
7;v3=^^s-s> (5)>'7y». (6)c,.e7Ji/^Ji'-txxT-;wb$nTi.^Tt,<kv^:^;i' 

>^77, (2' *fc«(3' )c,.s7;V3^'>:^f)i-^^>"-"^e^^^'^^' 

-;i/«> R»5&t(l)7K3^li^^^c}*(2)C,.,7;WPS^ R^;«)ni)7K^M^S:^c«(2)C,.e 

7;i/^;i/»> r'^^tki^m^^^ R9)6t7Kmii^. X dtj^^^^ mmm^^rc\mm^^ 




wo 03/035650 



62 



PCT/JP02/09760 





wo 03/035650 



63 



PCT/JP02/09760 



rc\tC,.,7)V^=¥'y-t})Vt^=-)\^m^ R*)05*mM*^ R'';&t7K^M?. c,.e7;i/4^;i'^ 




14 (3) St^a^^ l/T ViT t) ct Vi:^SSS^^t"o 
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-CS-0-, -C0-0-, -S-CO-. -(CHj),.-CO-, -NR^'^-CO-W..-^ -NR^'^-SO,- (CH,)„. -> 
-SOrNR"'- (CH,) -0-CS-NR"'- W -NR"'-CO-NR^^'- (CH,) „. 
-NR"'=-CO-CH,-(CH,)„.-NR"'=- CjCff". R"«tt*mM^. S^S^WL''^^^"^*>«fc''^^ 

)\'^)vm^tc\rr-y}vm'%:. k' «o*fc(ii^. m' \to1^\^hz(omm.^^t^ 

co-Hal 



l-T>hU;K 2-T>hU;K 9-r>hU;k l-7x:?->hU;K 
2-7x:^>hU;K 3-7x:h>hU;P> 4-7x:^>hU>lK 9-7xi->hU;i' 
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-)V7B.;. hij:7;i':tD7-fe:5^;i'75 7. t!AD^;P7a/) . C5.,4TU-;w 
-ti)Ws-)\,7^/ m. ^>v-()V7^y) . c,.e7;i'3:^i/-;<7;i/jj^:^;i'75 
J m. ^h^>'t!)vt^^)V7^y) . '^^wH. ^/-i^rc\tzp-c,.,7)v^)v 
'^iz-f c,.67;v^^i':^>'i'*:->'i'7^^ ^^J^ p<.5^;i/x;i'*:^;w7S/) . (c,.6 
20 7;v=^^;v) (c,.67;i/^;wx;i/^r:ju) 75/ (««J, c;^.^;^^;^*-;!^) 

7^/^^) . iC,.,7)V^)V) iC,.,7)V^)V-i})Vt^::^)V) 7^/ m. i^^ 
;K7-k5^;i^) 7 S / 75: E) . C,_57;Vn ^5^-*;v^:^>'i'-c,-67;v=^;v7 a J (^J, 
2-xh^>-^;W7j^:::;v-2-:/Dt!;i/75y;^a , c,.^57^;wi':t^->:*>'W^ 
zi;i/75y ^>>^;P':t^s^;^;i/Ji^::^>'i'7ay) ^ c,.67;p^;i'-*;i/^~;i- 
25 7 a y -c,.e7 :^ ;i/ jJ^n;i.7 a / («»J. 7-fe^;i'7 a y 7-fe^;u7 ay). 
c,.57;i/=^;i/^:t-c,.57;i'=^>'i/-:^j;w^->'i'7ay ^5^;i<'5^:t7-fe5^;w75 
y) . c,.e7;i/^;i'-x;i/7^:n;wc,.57;i/^;w^>'^^^^^^^^ ^^^^ 
7.;i/7^ri;i/7-fe5^;i/7ay) . c,.e7;v+;^-x;i'*::^>'wc,-6T;p+;i/-:^7;i^4^ 
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y, yi)7)V^u7±'^)V7^y. }dAu-()V7Zy) . Z^.,7)Vn^^^-tsm 

-)V75.y (M. ^^)\^7.)Vts=-)V75.y) . {c,.,7)V^)V) (xurn^^)^:^ 

C^_,7)V3^i/-tiAt^:=-)l^-C,.,7)V^)V7^y (M, )Vt^:=-}V-2- 
Jl/n^5/» ('B^J. 7^h=^^v'> hU7;i/:tD^ h^v-. ^y:/D#:^v'> 2- (4- 

v-OHUJi'. 7U;k 5^x-jk ^/u;k -<>y77x;i/. tf 

7)V^)V. C,.,7JV^Jl^-:^J^^-==-)^^^>'-Cy-B7^^^^^^ C,.,7Jl^=^)V> C^.,7)U 
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bTV^T'bJ;V^] . (13)^;i/3j^^.5/S. (14)^-C0-Hal (HalttAny>IS^ ^ 

^f) T?^$n§» (fds ^ n D . (i5) c,.,7}v^)v-ti)V7t^:^)vm m. 

^11^. (ii)C,.e7;l/^;K (iii)5*fcli6M*imSil (^^. }d^)z^}Vf3iEomm 

um^^^^-r^si^rc^tQmmm) -Ci_e7;WK {iy)c,.,7}vu^>'-ti)v 
if.-)V<,^7)v^)v^ (v)>?-c,.87;wv7^/-^5^^>-;^>'i^^7^<;u-c,.6 

7;i/^;V, {y[)tS)VJ^^^)V-Ci^7}V^)V. (yn)7.)Vy7=^^)i^-C^.,7)V^)V. 

{yui)C,.,7)V^)V-7^)^^-^)^^ (ix)C,.e7Jl/3^r>'-:^J>'V^::i;K (x)5^-C>.e7 
;i/ZI^>'-:^!3;i/^::i>>WCj.e7;Vyn;K (xOCa^u^U-JV. (xii) 5 ^fcJ^ 6Mm 

(Db^tc\t6mmmmt. 75/. c,.e7;i/^;v-:^>'v^=^-9-^ ^^ c..e7;v^ 

;i.-x;i'*n;l/7 ^ / e>^^^n§«J^»§W bTt/^T J; V^l , (xi i i) A 

a^>ih-^nxv^xh^^^c^^7)V^)i'-i:i)V^=')^^ (xiv)c,.57;i/^;i^^^^-c,.6 

7)V=^ )V-ti (xv) C,.,7)V^)V7.)Vy ^ =:-)l^-Ci.,7)V^)V-i:})Vt^::^)V^ 
(xvi) C,^7 JV^JVT. )l-t^~)l-C,_,7)V=^)V-:fy (xvi i) 7 S 7 -C,.67;V 
>;W^;i/JJ^:^;i'^ (xviii)AD'Jr*>{h;$nTV>TfeJ:ViC,_67;l<'^;U-;^;i/^:^>'l' 
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;v#-;k (xxiii)5*fc^t6Mm*^ \in^j)\^uE<omn,i'm\^^ 

r^^^tcmmmk) -z,^r)v^}^^-^)\^^^^)^^ (xxiv)wu-jp-:t^ 
(xxv);?7;i.#^>^-c,.t;i.^;v. (xxvi)*;vA*^^Ji'. (xxvii) 
AD^>fi:$nTv^Tfei;v^c,.er;i'=^;w:^;wt^^;w^ (xxviii)c,.e7;i^^>»w' 
^;vjj^-;i.7^y^^i-T.v^T'bckv^c«.,,7U-;i/;^;w^'^'r;k (xxix) s^fe 

^) -;^J;Wt^^;^> (xxx)C,.e7;i/^:^^W:^^^^^>'^^ (xxxi):t4^V«*WbT 
^5Sfc»6am^^) -7^/-C,.e7;W^;W-:^;l'^:=^^V> (xxxii) (:t^V» 

=£^w-r§5*fc«6mm^m) ) (c,.67;v=^;v) 7^y-c,.e7^^;w:^;i'^ 

r:;u. (xxxiii) {^^vm^m\^X\^X%^^^^t.fc\-i.QmM'^ 

TViTt)J:ViCl.57;^^;^x;^5^^-;k (xxxvi)x;i'7T^<;K (xxxvii)c,.57 
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(xi) 7.)i'7 7 )^-C^u7 U -)V-C,.,7)V^)l^ (xi i) C,,T;i'n^r~>^WbT 
X5l^/-C,-67>'V^>'^-C6-i4TU-;K (xiv) 475:^^1^ 1 OftH^II^ (M. 7if5" 
Si^riJK tf' J iJ^S^::^;!/. tf p [2. 2. 2]:t^ h-3-r;i/ 

3m(D^Tum^^^^t^4:fsi^^Liomm.mm) [^:©43^vibi omit 

ViU2MbTV^T'bJ;V^] . (xv)Ce.H7U->'V-:^JJW^^<;V-C,.e7;i'^;K 

] , (21)>-7yS^ (22)t/-*fc«i^-Ci-67;l/^;W;«j;Wt^^^5^:t 

s (^J. i^^5^;v*;wtt<;u5^:t) . (23)^y-*fcJ*i^-c,.67;i'^>»^5^^:^? 
R"(7)iif*bVi»i:L'T^$n^ r^mssj <hbTi*, tfU5^;k 5^x-;k 
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HD^>y:7^-;K /^^^v^rf^^yUJK ^>y^TVU;K tf^Ui^;K 

n^-y-tl)V^^:=-)V. ^y-Z,.,7)V^)V-7^y \ i^-C,.s7 }V^)V-7 ^ ^ . '^)\^ 
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v'^D^DtfJK ->^n:/^;w >^^d^>^;k >'^u^^~y)Vf3iE<DC,.s'y 

m^i ^^'^ [mmM^^vxi/^xhj^^^mmmsi tvx\t. ^ 
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e>^ld!n'& 1 b 3 M^^xPMi^^^^t-^ 5 6 M1t^3^) 

Y^i^) . ray, ts}Vts^=y. ;\u^>i\:^nx\^^xh^^^c,.,7}V^)\'--^)V 

h\ c,.6t;w4^;i/x;I/j}s:::;u75/ (M. ^5^;ux;W5jN-;u75y) ^ (c,.6 

:^J;^7f^-;l/-2-yDtf;v75/?5:^) > c,.e7;i^^;i/Txxx;Hb$nTv^Tt)j: 
v^^X7}^/-c,_e7;u^;i'. ^:/-tfc«-:^-c,.s7;i/+;i'-:^>'WA'^<^v^ c,.,a77 
;^d^ji,;^^e/-^;i/7j^-;v7sy m.^y'y)^^^^^^'^)'^^-^^^^'^'^^^ ^ 
CM677;wv-*;v^-Ji/75y (^«J> 7xx;i.7't5^;i'7s/:/:s:a t^Eii^ 

e>SJfn§Mm»^WLTViT%J:Vi]SfcJ^(4)C,_67;i-Jr-;vm:^^>5W*U 
7;V3^v-:^;i/jj^n;WC,.67;m^;K c,.67;i/=i^>'-:^j;l'^::^>'l'^ ;ij;w\*^< 
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;v, /\:^ij-t i5DTiftf:i;K 7U;w. ^xn;K t!'J5^;K =^^/u;k 
ymu^f)^9}^i-<^ mz^y^ymfimmx^^o 

20 ^t^>if>'St<^2*fclA3^tt^-&^:^=tH:^)t^V^e)n^o 

^5?5:v^L, 1 4M^#iiis^^^i>^^^^ ^^^^^ mmM^m^zMmm^. 
^i^y^y. yyy. ^yY^)vy. i^p-jk ^^^v-;k hUT^Z-^v, 
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Ue^>. tf^UvX lfH^>^>, ^;i'3jNU>, U 1.2->^hH 

m 5 L 1 4 m^m^i^>if >^i:(D 2 Sfctt 3 mi^igl^llt LTfA. 

10 iH-^>x-r^^^y-jK ^yx^^-^v-jv. ov^rv-)V. 1.2- 
<>x-ry^Ty-;v, :^>'h C2.3-b] ^:tyx.>. ^yyvvy. ^^yj- 

4^yu>. +yu>, 7iS'^>^>, +y^-y-ux 4^:^-yu>> -yy/^jy. 

^-^)U7S^oy. yx.i-yh^Ji^y. ri7V-yy. ya^i-yy. 
15 7xy^T>?>, 7xy:^^it>f>, -rvi^DTX -y\i\^a^yvyyyf3:E 

tfUv^X >?h:Ha^>y77>. '^>y>':t=^7-;k ^>V^7'/~)V. 
20 tf^Ui^>> lf^7>?>;^^;5t§f*U<, #lctf'Ji^>, l,2-i^t:HPt!>J V 

S b < 1 55: b 3 bTV^T t) J; Vio 
E' T^$n§ Wb$nTViT*)J;(.i?ii^Jg^j i:bT«> S, SO. SO.Tiim 

25 iie)n'5o 
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M ry^ymi tLxu. a' nommMtvxm^vtz. ^r^ymi tmm 

ET^$n§^-CS-0-. -C0-0-, -S-CO-. -(CH,),. -co-. -NR"'-C0-(CH2)„.-. 
-NR"'-SOr (CH,) -SOrNR"'- W -0-CS-NR^"=- (CH,) 
-NR""=-CO-NR^"=-W„. -NR^'^-CO-CHrW„.-NR^"^- C^^*. R"'=(*7K^M^^ 

m' ttO /^V^U 3 omm^s-T) X^t>-^n^mz^\,^X. ^''^Xm-^M7 

mtvx^t. mx\t. x5^;k yptf;K ^vyatrjK 
-i-yr/^^;!/, sec-:/g^;u> tert-7*5^;i/, ^>5^;v. ^^'>;i/?5:^®c,_eT;i'=^ 

k' jio*rcj*i ^*b. mzoftm^hi^^^ 

±mvrcl3:i!)^X%.r tVX\t. iOm-^^^ (iii)O, (iv)S> 

(v)SO. (vi)S03. (vii)-NH-. (viii)-N (.Cy.,7}V^)V) - (M, -N (/^JU) -^J: 

i') , (ix)-N (c,.6t;p+;w*;v4?:=^>'V) - -n (T-fe5^;v) -:^^') . (x)-n 

{C^.,T)Vn^zy'tl)\^t^=:-)l) - (M. -N (X -/&<J:) , (xi)-N 

(c,.,r ;P7i^x;w) - (M> -n ( ;< ;i/ jJ^x;w -j^ ^f) . (x i i) -co-o-, 

(xiii)-S-CO-. (xiv)-(CH,),.-CO- C^^. k' J*0*fc«l*3^f) T^^tlS 

(xv)-NR''-co-(CHj)„,.- CiCf, R'' «7Kmm^*fe«c,.67;^3=^.->-:^>'^4^ 
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(xviii) -0-CS-NR''-(CH,)„,. - C^C*> R'' «7KmM^*fc»c,.«7;i'+;i/S 

(xix) -NRi' -co-NR"- - W^s- - i^^> R'' «7KS®^SfcJ*C,.e7JW=¥;^» (^J. 

. R"' t^7KmM^*?'c:j*c,Hi7;w^;v* >^^>»v> ms' itos 

rc^tl^^f} T^^n-SS, (xx)-NR>-'-C0-CH,(CH,).6.-NR"'- C^f, R^' ti:7K 
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x>, Cb3 5^:^:7 x>, ^>\/7 7>, lH-^>X-f ^ i5^y-;K ^> 

^ity-;K ^>'/^7'/-)V. 1. 2-^>X-< V 5"Ty-;k h C2. 3-b) 

15 9-ty:c>. ^yyvvy. y=yy. -r>KU>^>, 4^i?->xx 7x^4^1^- 
5^-r>, tfP-;K -r^i57'y-;k huri/-;!/. 5^Ty-;k :t^ity-;k 
h!^y-;k ifu>?>, \ty=jy. tfU5v>v tfUi5^>'>, -r>H-;K 

/u>, 7iS^75^>, :^75=-u>'>, 4^y=^itux 4^:^-yu 

-ry^TlZ-JK 7xy5^7v'>, '1'V:t^U-y-;k 7 7lf>, 7x/^r+l- 

25 <{iiM) h%\^tz.^mmm.\\Limmn.E. ^*l.<«^ 
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7 Eom^^^ 1 T^Vi t 5 fflW UT ViT J; ViCe.,47 U (M. 

10 &n§o 

M»^^L.TV^Tt)J:V^7;i/^;i^»^SmS§^L.TViTfe^Vi7U-;VS:^ 
^!^l7a:ViL2^@=tUTViTt)J;Vi75/S/^>W*L<^ #1-. (i)4;feVibl 

Tre^$nTViT'bJ:viC,.67;i/^Ji'-7s/s> (2)C5.H7U-;w75ys, (3) 

20 ;in&(D4^l!%, R^'tUTtt, ^ 



LTViT«><fcVi7^yS, «il«^*tTViTt)J;Viit^mSSfc}iAPy> 
7-t:5^;i'7a /ST«i^$nfc7xr:;W, (3) (i)C,.67;i/=^;U:^;i/*::^.'^S. (ii) 
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(yymm^. mmm'?. mm^. somm^) f3:Et$>^hm^ 
m<Dmm&tvxm^-^M mm^mhx\^^x%^^^m^t7mM] tmm 

l*fe«2<@©C,.67;i/^;K C,.,7)V^)V-tl)Vt^:=-}V. C6.,47U-JW:^3 
jV^-M^^Xm^-^tlX^^Xh^^^r^/^) . (4)gi^S$rWl/TViT'bJ; 
Vi4/j:ViL 1 OMit^^* mXU. t^'JM^-^hX^^Xh^^^s ^MM^ 

c,.,r)u^jvtji^xm^-^nx^^xhj;:^^^jvtf^h&) . (?>)Ci.,r)v=^ 
}V-7s}vy^ (7) z,.,r }V^)\/-7.}V^:=.}vmu ExmWk-^^x^^x 

mnm 7^;w5b\ ^5:$^^/u;k if^Ui^;v> tfDUi^:n;i/) /^ct* 
■ee^$ nx T cfc c,Hi7;i/^;u»?5: s b < , ^ e> « a p >ii^ 

imz. ^mi^^) ?5:£TAP^>{b$nTtiT'bJ;ViC,.67;P4^;l'S (M^ ^ 



wo 03/035650 



80 
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-5 ^7iy)lMi tmmo)'h<Di)m^^^n. m^r'hC,.,7)V::i^zy-:ti)V7i^^)\^& 
D7JV*> i/^D:/n;i>, v'i^D:/^^^ v^d^>^>. s/^ 

-yi7a':ff-y. -yi^U^>y^>. -y^PU^^-ty. i/^U^-f'fy^ v'^p:t 
R" i:R";^?li^g"r -5 ^^0^ i: * I;: J^^t § 3 :^ b 8 Mit ,h b T ^ 

^r)^^m\z\t. mx^-i. H^uv'x t!^^>^>, ^:;i/3f:u>, ^^'E)v 

gmM?> m*M^*5^«^m^'7^^?>S^^nfc^xal^^^l1i;^i'^b3« 

xit. c,^7)v^)Vs Ce-,4ru-;^^ c,.n7y}v^)^. t^/. =ej-c^.s7)V^)V 



wo 03/035650 



81 
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V:»C,.sT;1'+;W (3)AP^'>'fb^nTViTfeJ:ViC,.6T;i/n^v'. (4)An>r'Mb 

7 ;i/7 5 y > (8) >?-c,_67;v^;w7 5 y Ei)^^m^tMmmm^ 1 ?^ b 

5i@^bTViT'&j;ViC,.e7;l'+;i/a. C,.67J^^:::;^»*fc«C2.57;^+r:;^» 

R2«*3J:r;R"T*^n^rgi^S^WbTViTfe<j;ViR^l:7Kl^SJ ^:bTJ*,a' 
gloemSiibTM^bfc rsi^s^^bTV>Tt>J;Vi^'fb7K^»j .hN^<D 

fi^»^WbTViT'feJ;Vi3;S:Vib8*lfm^J^W*b<> 75:3&^-Ct)Cs.r>i7 P 
7;i';^j> mx\t. y^'^zfuny. y^uy^^y. i^^u^y^y^ v^p 



wo 03/035650 PCT/JP02/09760 

82 

^M. BOm) . (2)fcHn^'>«. (3)75/S, (4) ;^3;i/jJ^4^>-. (5):«j;i/ 
15 n^r-Tik (6)c,.67;i'n:Jt^5>-*;i/3}?-;w h:^^/:^!;^^}^-;^. xb+v' 

x5^;P:^7;i/A*^;u?5:i:) . (8)>^-c,_87;p^;p-:^;wt^-r;^ ^^^^ 

25 (2)c,.57;i/^;i^-:^^^x;w«(^.7-t:5";K7'pif:tx;i/;^£), 
(3)C6.,47U-;i/-:j?7;i^7}?x;i'« ^y'M)VfSiE) > (4)c,.,577;i'4^;i'-:^ 
;i/7jfx;i/« (^J. 7xx;i/7-fe5";V:^i*). (5)c,.67;i'3:^^>'-:^j;i'3}?x;i.S(^«I. 



wo 03/035650 



83 



PCT/JP02/09760 



R«T^$n§APy>MiF<htT«. 7>:/^E^. *I^J^^> 3 
D:^->S> (3)T^y», (4):i3jl/3i^:^^S/. (5):^3JW1^^JW. (6)C,.eT;U=i^>'- 



wo 03/035650 



84 



PCT/JP02/09760 



3-5-x^;^*;^4^^;K i-y^))Vti)vt^:=-)^. t-^rv^)M)Vit^^^ 
'r;K 2-7'j;i';^j;wt^^;K i-^T'/'))vts)^n^^ )i'ts^E(DmMU=f''^J.^ 



wo 03/035650 



85 



PCT/JP02/09760 



y^)vy )vm. y^-^ "^^^^^^^^^ '^'^^ ^^^^^^ ' 

C6.,47U-;v-x;V'7r^'f>'V 7xn;v7.;w7y^<JW:^a ^ c,.67;w^ 

7^x;k x^^>'x;^7^-;^) , c,.„7U-;i/^^'>:^>'i'7^n;i/ 7 



wo 03/03S6S0 



86 



PCT/JP02/09760 



l75:Vib5i®, ^Sb<}*lJ^V^L'3®^UTV^TfccfeV:io fSif)^r%s (i)C,.5 
10 if) ;^^:){>W*L/Vi. 



wo 03/035650 



PCT/JP02/09760 



87 



R»»T^$n^^-s(o),R=''©> R^t^^n^ mWkm^^i^x^^xh^^^mm 
thx\t. a' mommmtbxm^i^rz. rmmm^mhx\^^xh^\^^m 

R«T^$n^^-NR"R"(0. R":j3i:m'=T^^n§ rs^S&WbTViT'b J: 

\,^mm^i thx\t. a' mom^^ti^^m^-vtc mmm^m^x^^^x 

R«Tf^^n§^-NR='*R"CD, R2*:fej:m"T^$n§ rT>-;i/»J tLTJS. R*° 



wo 03/035650 PCT/JP02/09760 

88 

R«T^$n^^-NR»*R'«OD> R":fej;m*«T^$n§ rBi|«^WbTV>Tt)<fc 
MJViSiE) . (3)Ce-uTU-;W («3J> 7xX;K 2-i-y^)Vf3:a) *fc^i(4)C,.,e 



wo 03/035650 , PCT/JP02/09760 

89 

10 ffiVie)ti^o 

a . (9)C».„7U-JV5^^ y x.:=-)V^icUE) ^ (10) '^7 l/^Y h\ (11);^J 
(i2):^;p;t^:^;K (i3)c,.eT;v=i+>'-;^j;v^::^JK^> 

25. p^^;w*;wtt'f;K :L9)Vij)\^n^^)Vis.E) . {\i)^s}v^)V7^J> (i6)c,.e 

R"T^$n§ r7'>;i'«J <hbT», a' ^®«mS<i:L-T^J.T^Lfc r7S/;U 



wo 03/035659 



90 
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wo 03/035650 



91 
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ii\:^m da' ) -n 




Wb^ijUa' )-in 




(3) (i) c..,7 ;i.:^;vx;i.5i.-;v», (i i) tf 'J (i i i) t 

i^Ui?;n!«m$nTv.Tt>J:v^c..e7;i'^;i^»*feJ*(3)AP^>M?'^«*^ 



wo 03/035650 PCT/JP02/09760 

92 




(I' -A) 



«mS&WbTViT'bJ;v^^^^«*fciiAP^>'m^^.R'*5J:t)^^R'f^'^^-^^^ 
t^^cem«=£^(>TV^Tt)J;Vi3yS:V>b8ft#^?^^bT%)«fc<.R''*^ 

i;Rnt^n'6n7K^M^*fci*«^»=^^'-''^^'^'^«fc'''j^^*^***^^ ^ ^^^^ 

R"^i(l)T^ (2)^-NHC0R" ' ' (R"' ' Z,.,r)V^)\^%'^t^^t C,.,6T^ 

. ;i':^-;pa^^t-) . (3)tHD4->'». (4)(r (2' )c,.6 7;i/nc^i/ 



wo 03/035650 



PCT/JP02/09760 



Jm^. n itO^rcltl^^t (mU, 3'-(3,4,8.9-xh^hHD-6-^h + >^ 
-3. 3, 8, S-r-hy;^ D [2, 3-h] < V / U )V) [1 , 1' - h* 7 x n;!/] -4- 

5 y$>. N-C3' -(3, 4,8.9-7^ h h^>'-3,3,8.8-xh:7^5^;i/7D 
[2, 3-h] -r V 4^ / U >-l-l';i')[l.l'-lf7xr:;H-4-l';U]7-fe hT5 H, 
N-[3' -(3, 4, 8, 9-r h 7 b F D-6-/ h v-3, 3. 8. 8-x h 7 □ [2, 3-h] -f 

v=^y u >-i— rji/)a,r-tf7xn;i/]-4— r;w]yp/^>T^ h\ n-^5^;i/ 

-3'-(3,4,8,9-T-h^b h=¥->-3, 3, 8. 8-x h ^ ^5^;i/7D [2, 3-h]-f 7 

10 'J [i,i'-tf7x:n;i/]-4-:i3;W3|^^tJ-5 h\ 3'-(3,4,8,9-xb^t H 



h^'>-4, 4. 8, 8-x b ^ D [2. 3-h] V^^^y U >-l-'f )V) [l.-l' -b* 
7xn;W-4-T5 >*5cfc^*N-C3' -(3, 4, 8, 9-x h b^'>-4, 4. 8, %-=t 

h^p^^;P7P [2, 3-h]^ y^^y u y-\-^)V) [i. i'-b7xn;w-4-r;i/] Tir h 
15 fb^^^cr ' )<n>^%. % 



Cj^if', R4t(l)7!KmM^. (2)gmS^^bTl.iTfea;V>^ib7jcm». (3)gm» 
^WbTViTfeJ;Vi1t^M»*:fet*(4)Sm»?&WbTViT'feJ;ViT5ySSr, 
J* (1) ;?K^JI^ . (2) mS^^ UTViTfe <fc Vi^^hTKmS*;^^^ (3) 7 >';VX5^, 
20 RMi(l)7fcmm^> (2)'>7y», (3)S^S^#L.TViTt)i:ViM«^a. (4) 




wo 03/035650 PCT/JP02/09760 

94 

mBom^m a e>3it^ti?) i u s bx v^x t> j; c,.3 7;u^;us (M. 

10 • Htf^^C'^'vR''"^^^^^ '■^J^»^*l^WX'bJ:ViC6.,4TU--;i/»J iibX 

MIB^'t'. R'^'X^^n-S rBmS^WbXViXt)i;Vimi^mSj ^:bX«. M 
|B©R''x^$ns rejg|S^^bxviX'bJ;Vi1«^MiSj iil^H^fe^^t^tf 6 

15 tl^o 

M^^* R^x^^n-s rc,_8r;i/=^;i'XxxT-;w{t:^nxviXt)J:vs;^7;i/>j?^>' 

S©R""x^$ti^ rut^ c,.6 7;i/^;i'»j ibx«, mx\t:^f)'\^> 
25 :;^pt!;k ^>^;k A:^>';pj&5^if e.n. rc,.,eT7;i/.^;i/*j tbx 

-So 



wo 03/035650 



95 
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sec-y?;i/^;wt^^Jk teit-:f^M)W^'e-()U. ^>^;i/;^j;i/At-r;i/*3j; 
m^it. ^h^-y. x^^'>^ -/DTj^^e^, -rvT'Dsj^c^'X sec- 

'5a^s&^L/Ti'iTt><fct/ic,.6T;^3^->s (m^\t. ^h^-x xh^i/, 

fb-a-iJ (I'-A) a);^5&iT>b^ 



wo 03/035650 PCT/JP02/09760 

96 




Sfc»B^S^#bTViTt)<i;V^j^ttmS^5^U>R' i R'^Pig-r^^mm^t 
10 ^(:ifii|»$WUTtiT=bj;Vi3?5:ViU8M^^?i^fifebTt>cJ;<>R''^5J:I)^Rns^ 

m'?'.m^^tix\^^xh^^mnm'?^rc\tmm&^^i^x^^xh^\,^^mm'^^. 
^5";i/7n as-hj-r y + y u >-i-i';i/)[i,i'-t:'7x-;i/]-4-T5 

N- [3' - (3, 4, 8, 9-T- h 7 b H a h v-B. 3, 8, 8-5^ h ^ ^ 7 n [2, 3-h] -i 

20 y + y u >-i--r;i/)[i.r-b7xr.;p]-4-<;i']T-fe hr^ F:i3ckt; 

N- [3' - (3. 4, 8, 9-7^ h ^ t F h ^ 3, 8, 8-t- h ^ y 5^;i':7 P [2, 3-h] 



wo 03/035650 PCT/JP02/09760 

v^y u>-i-i';W[i,r-t'7xr:;i/]-4-r;i/]7°PA°>7a F^i^o :i t'^^ 

10 TViT^J:V^:iij;W^:;\^>'S, R«/&Ml)7^yS> (2)^-NHC0R"" (R»' " J^M^K C,.j 

r}V^)m^ft}tc^.,,r^)V'^}vm^^'r) . (3)tHP^">^> (4)(i' 

^i^. (2' )c,.s7;i'3:^^>';^j;i/4^r.;i/Sfca(3' )ty c,., 7;v4^;w:^;wt^:'f ;i/ 
"es^$nTViTt)j;ViC,.67;w3+i/S:rc«(5) c,Hi7;i/^;i';^;wt^'f 

R'"'^t;^cmM?*;/^«AD^r>m^, R";0ni)7KSM?, (2)kHP4^vS> (3) 

c,.,7)P:2^>^m. (5)^^7/», (6):^j;i/7t?+^>^, (7)c,.e 7;i'3+v:^3;i/zH:r;i/ 

20 it^m(.v ' -k)(Dmm\thx\t. it^^mn' ' -k)iz^^^x. r'^o^dad 
(2)7ay. (3)c,.«7i^;i/75y. (4) cr )75/*ifc(t(2' )c,_e7>';i^ 

7 5 y T»M $ nx V>T % j; :7 X riJV^S J; IJ^ (5) >^C,.s7 ; Jf: y -c.Hi 

7;i/=^^;vTe^^nTv^Tt)ckVi^>X75 F*^e.3iJ^ti§gm»SrWi'TVi 

T'fed;Vi:7xn;i/», R^/{)^\ i\)7mm^. (2)(r )fcFa^>'S. (2' )Any 

25 (3' )75/, (4' )C^.,r}\^n^z^j])l'-^-JV7^y. (5' ):^-C,.s7;l/ 

c,-67;1'^;k (3):^7;I/jH4^v'. (4)c,.87;1/3:^^->:^;1/#-;k (5):*;pn^<;K 



wo 03/035650 



98 
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:^m<D^t^^a). (i')x 0")^ {ii)i$^m\^')(Dmmm\zo^^xsxy\zm. 

is.^. it^ma-^)^ a-b)^ d-c). a-d). a-e), (i-o. (i-g):fej;mi-h) 
m\:^mii)\z^^nm^m'r^^Kis -fb^tid-a' )\t^^miv )\z^^,n^it 

m^i 9'-2 4X'^^n^^m^rcU^nizmvrc-^mizj^^n^n. 

ih^miPO^ymmTtrnzmcxmrn-r^^tti^x^^o 
]in=(DEm^\z^^-fmm^oi\:^m(Dm^^^tmiztmot£h^-^^€K> 

(LXIX' ), (LXX). (LHl). anil' )~axn' ). axni)~axnV). (IIa)~(YIa) 

^^mm^ )~(xiiia' )iim.^m^hx\^^^m'^h^^. mM.tvx\t. 

it-^mar). (iii')> (vr). m-b'), mr) , mi-a ), ax'), 
(xr) , (XII') . (XIII') . (xviii*) , (xviii-a') . (n') . (xxi') . 
(xxviD . (xxix'), (xni') , (xniir), (xniii-a) , (xnvii') , 

(XXXVIII'), (XL'), (XLI'), (XLVID, (L'), (LI'), (LIII) . (LVI) , 
(LVIII). (LXIir ), (LH' ). (LXVir ),(LXXII' ), (LHlV ), (LHYI' ), 
(nVII-a' ), (LXn' )> (Ila), (Ilia), (IVa) , (Via), (Vila') , (Villa), 
(XIa') i^^n am') f*TtTiR^nTVi§fe©^W^(CA^T^, s^^^ 

^<D^m^rc\tz.n<bizmcrc:^miz'^'oxmjB.ir^cthxt^o 



wo 03/035650 

/ 



99 
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z^^uu^^>. ^uciTi-s)VJ^. mm.i\:mm> \,2-j^ uu x.^yfs:E. xhu;v 
mi:UTrirbxhU;K :/Dlf:txhU;V:^J:^% 'Jrh^mtUTy-fehx x^ 



wo 03/035650 



100 



PCT/JP02/09760 




p(.) (l')(Y«CH2,CH(OH).n = 0) (I") (Y = CHz, n = 0) 



wo 03/035650 



101 
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'fts^tj (III') ©Ma^^^ ib-g-tj (I I* ) 1 ^ ^ufcMU^ 1 5 * 

MIBSJ^iJlcf^^^ ytm^l^- (Synthesis) . 1981^. 1-27 H) ^ 



wo 03/035650 PCT/JP02/09760 

102 

5 •V$>^o 
•2>o 

-jm. ^^tTi^mm. mmmm. x-^m 7xu>^ (m> n.n->'>^5^;wt 

^tc. mm\z^ommm^m^^x:^KJts^n'DTh^\^^o mfmtvx\t. mit 

m^itji^^ xmom^. mmt^mar)i^)uzMLmoAf3:^^Lm2Q=t)i. 0 
^iy<i,tmoA fs:^^ hm 5 ^)w$>^. Kfmm^tm.'^m 30 ^j-j^v^ b*?! 24 ^r^. 



wo 03/035650 PCT/JP02/09760 

103 

10 xEmtmn'r^mm\zm.m-^nfsi\f^i!)K 

Kmmm\m'^m 5 ^^-j^c l s^j 24 ^^.ii? * l < i o ^j-jsiv^ 5 mmx^^o 

>'a:-;K l-:^-75^;k 2-:^75^;K lf73i:nu;k 2-7>X 

it^mm\')<Dmmm}t. ^^m(yi')i^mzM\^mif3:^^hm^'E}w 0^ 

iznom 1 ^fsii^^vm 5 ^:;k B^v<m 1 t^i^^vm 2 ^ji'-e^-s. 



wo 03/035650 . PCT/JP02/09760 

104 

5 R/iSB#r^«®s^ 30 ^j^vi vm 48 mm. b^i^< iitm i mmfs:^^ 24 mm 

10 oTfeMii^nSo 

m^U. p<5";k x5^;k 7'Dtr;K <y7'Dtr;p, 7*5";k -ry:/^";^ 

>'i7o:/ptf;k z/!?u^^)V. i/,^u^y^)V. yi7u^^>'}VUE) , Cj_i4 
15 TU-;i/ 7x-;k i-:^75^;k 2-:?-75^;k tfyx-u;k 2-7>x 

m m^m^mhx\^x%^\^m.^i\mm © mmm t^xu. m^^^ap 
'y>j[^? m> yvM. mm. b^m^e) . /\u^>if^nx^^xh^\,> 

20 Cy.,7)V^jirjiE-^m^f<bn^o 

r^ym. ^mymnms 7)v^)v^um> t'J-;p#m^, ^mr^^m. ^ 

25 MT^l/n^^l-i/H^^^&^^tf -fb^tf (VI') 1 ^;HC^*L^ 1 



wo 03/035650 PCT/JP02/09760 

105 

m-mm\mm 30 48 mm. 0^i^<\m\ mmui^^ 24 m 

5 T2b§o 

-M^y^) miffimf^n. m^mtvxu. y3L-}vxM:z)vt^y. p- 

20 i^pP7x:n;i/7v;i/5jN-;i/^^>'. m-::ihP7x-;i'X;i/A}N-;i/::f^v, p-b;wx 



wo 03/035650 



106 
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5 ^iS^FHi^am^ 10 48 mm. $f s L < urn so 24 mmx 
h^. -KiiSms«3is^-ioo73:Vitii?ji50'c, w^h <\tm-z^ tix^hm mx:i* 



wo 03/035650 PCT/JP02/09760 

107 

' mznvx/\uy>im^^ 1 ?^ViUi5 30 $f *b< 1 m^vm lO 

5 m^^o 
10 m^tm^h^^^o 

it'^m (I* ) CiCtt'. Y « CHj * -5 VH* CH (OH) n « 0 S:^T3 'fb^tl (VI IT ) 
15 t'fb^#i(xr)<h^it*§ViJ*ADy>'fii^m©#«T-KliS^iirSilt(cJ:DSi3i 

t%x^. ^(Dm^<Dmmm\t. it'^<^mn')i^yj^izMvmo.sfsi\^>bmio 
m mi tvxu. mm. uihyi^m. :i:{b7K^, a^it^^m. jmmm^omk. 

m^h<^tm\tii^^hmi'e)['X$>^o . 

uyy^itUMo^^^m^t. 'fb^tj(viii')i^;i/{-^t*?)i?a:ViL^5^:;k 



wo 03/03S6S0 



108 
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>itmh7mm. ^tcit^n^ ©^i-g-i^^yow * u v^o 

^ 20 5 U U ti}1^V<\m l ?5:VibS8?l 10 ^ U U h;l'T*§. 

av) e.<b^% (I' ) ^mi^-r^t^tmrniz ut, -fb^tj a* ) tit^m 



wo 03/035650 



PCT/JP02/09760 




wo 03/035650 PCT/JP02/09760 

110 

5 -So 

{b^i^ (xir ) e>'fb^«^ (XVI I • ) *T(Dx@(^ , kjes^c 1 b-^t? (i i ' ) j^i^ e>fb^ 

10 ii^n^c 

<b'&#j(xviir)©^ffl»«>{b'&t/(xvii')i ^;p(::*fbi9i J5:Vib^3t;K ^ 
15 ;<^S'>x;VJf^-;l/:^-^>'^ x^>x;p*^;p:t-^>', bUi5'DDpiiS'>7.;i/fc;i/ 

25 * L < 1 2 ^:;1/Ta5v5, 



wo 03/035650 



111 
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5 sjSB#rHi«3i^^tj 10 48 mm. * u < so ^tsi^^^ 24 mmx- 

(b\t^m (I • ) ^mm-^ t^tmmz lt, -fti^tf (xix* ) tit-tm av)i)-^ 
10 3i$n§, 



wo 03/035650 



112 
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Rl^"^ 3 




PO^VI-) (XXVlin (!■){¥ = CH2.n = 0) 



mxu. X5^;k 7^Dtf;K -<yyntf;K :/5^;k -rv:/5^;K 

7U-;i/ mx\t. 7xz:;k l-:^75^;k 2-:^75^;k lf:7xr:U;k 2-7> 



wo 03/035650 PCT/JP02/09760 

113 

m rgm^^;tLTViTfed;Vi]^jb7K^Sj © rfi^Sj thx\t. mxW\ti 

10 x\tEmmfrr^mK>m\zm^-^nm^ti^. m^^tx.-y^jm. ^i\:7i^mmf3:a 
Kmm^tm'^m so ^^r^i,^ vm 48 mm. p^^h<\m\ mm^^^ 24 mm 

X$>^o 

20 x\mm^mn-r^mK}mzmM'^nti,\^^m. ffmtx.-^)m. ^itTi^mm. 
Kmmm^tM'^m 30 ^tsii^^ hm 48 ^p^, * t < \m 1 Npr^i^ccviu^ 24 i^r^^ 

25 it^^ (XXI 1 1 ' ) Uit^m (ni I' ) i^MTcf § ^: J: «9 ^5i$n5o 



wo 03/035650 - PCT/JP02/09760 

114 

t^y>. ^Tz^tmms 7)v^:=.0A. ft. Wimo^mm. ^h^jOA. ^j^^a 
5 M7n^jo^ffi««^ mx^ti^y>m. ^MTi^mit^m. ^mymmit^^mo^m 

(nii')i €:;pfc^i^T$Ui fj:Vib^io ttf^v<itmir^^^hmi=^)V. ^ 

mm. 7M u ^mo^m^^n^enm i i^^^^ u^u 20 mm. &^l< urn 1 j^v^ l 

mwitit^minn' ) jc^i/Xi^ 5 t^\,^hm 1000 fi»%, $f s L'< 10 

20 xKm^mnt^mrim\zm.'^-^nm^ffi. mx\t7)V:i-)vm. x— ^ 

ffiS^ 1 ^fHlfj:V^ 100 $f ^ b < 1 Pt^li^V^ bl5 50 PtPBlT ^ 

it^m (XXI v ) \-mh^ \^^\m.^^m ^^xit%m (xxi i r ) ©xxT-;i/S^sp7fc^^ 
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115 

K^^mmnrn'^m 10 ^^v^ vm 48 mm. B^L<\tmn ^ts:\^^ vm 24 mmx 

So 

^-TH. mr^H. wtMTi^m. xxx;i/^) ^«mbfcm, fe^SiSic#-r;i<i: 

5/^5 «y h (Schmidt) fe^?5:£^t^ViSn§ . 

25 i^Rmim]t^iz^^^fsimm^^^^xnomt;^mx$>^. ^o^^ummtv 

^^5^Pb1OTSI5 10 ^-/Si^^ Vm 48 ^PpI, U < 15 ^:/S:\^^ Lm 24 Btr^lT 



wo 03/035650 
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m(OKm<D^^tLx\t. mmmmi\^^mm2o (H^^t;^^® . 304> 477- 
5 ih^^ (XXVI • ) mt^^ (jar ) ^mMTK^mt^ ctiz^v)um^n^o 

15 10 j^m^ Vm 48 1^. t < ««?J 15 ^^^cVi 24 l^r^lT 

{b'&tfaxviii')jS'fb^tj(xxvi')i:{b'&!^(nvir) Ci5:*, mmm&^^vx 



wo 03/035650 
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^if * b < 1 LB 2 ^ 
mm\z^r)m^^?>tL^m.^tvx\t. mx\,mmmMm. mM^mm. i^mmr. 

^m^^^mmmx. ^n€n7jci^M?s;^«em»^WbTViTfej:v^^{b*m 
s^^f] t^mm\z^r)mM^rc}m(ow^~fRm-^^^^t\z^^xhn^-^ 
20 n^o 

m?iU. pt^;K x^;k 7'ptf;K -rvT'ntfjK :/5^;k 'rvy5^;k 

It. ->;^D7'dH;K S^^'D7*5^;1/, ^y;^D^>5^;K '>i7D^.^v;U}^^) , Cj.,4 

25 T'J-;i/ (M;^^^. 7xn;k i-±75";k 2-:^7^;k k'7x:ru;K 2-T>;^ 
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15 <bT;p^n»:7A^dt#tf^n5. 

\zM\ym 0. 5 20 5 U U h;K Iff * b < 1 ;5:ViL-^ 10 $ U U V)]/ 

20 Tafe^o 

25 B#r^«ji^^5:a^;^Vib^48^P^. ff*L< (iiKlIO ^JSiVib^ 24l^^-ta5§o 



wo 03/035650 
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5 Mo 

(i')i ^;i/f3^L.T^n^n^ 1 fsi^^hm lo jff *b<f»i m^vm s t 



03/035650 
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^mmt^'^ (I' ) 5 fs:^^ 1000 m*%> * t < 10 

^o^ffia^fb-^^ (xn* ) 1 ^MzM vmo. 05/5:Vi b^i^;i/, ^ff ^ b < lii^o. 05 

fci:Vib^0.5^;i/t?^5o 

^isiti^^fflm^ 30 ^i-TSivib^ 48 mm. 0^v<\mi mmfsii^^vm 24 i^r^ 

Tfe^o MJiS?a^t*3l^*?j-20;^Vib^i50'C, i^Sb<«*«io;feVibJ^ioo'CT 
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ih^m (nxi I • ) -fti^ti (II*) tih^!^ (lu')f)^ ^^h^m (iv ) ^mmr^ 
it^m (xni r ) >ffc^ti (Yi • ) tit-^i^ mi') ■^^m^m (vi ir ) ^m^-t^ t 
10 it'^m<mir)\t. -fb^tf (vd tit^m cvii-a') a^^it^^m (viir) 



wo 03/035650 



122 
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it^m (xniv ) \t. it-^m (ID t^t^<^ aii')f)^ ^it^m (iv ) t:mitt^ t ^ 

5 it-^m (XXXIV ) f)^ ^it^m (nxyr ) ^x(Dxm\t. i oit^^ (iv ) f)^ ^ 

15 ^KmtKmiz-pf^m^fSimm^m^^xn'^oti^mix^^o z:(o^t>f3immtiy 

25 =^r;i/x— r;i/^Ji. 'fb^#j(nxvi')l^;i/(3^L*5ji;5j:tiL«95^:;i/, ^*1^<«$<)1 

Tf (IV) mifimi h » i^iibiifJii^^b^^ (xxxvi ')i^MzMLmim^Lm^ 



wo 03/035650 PCT/JP02/09760 
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10 (XXXIX' ) it-^^ (ID t^b^ti (1 11 ' ) fefl^-^ife (iv ) ^umt^ 1 1 

fl:^#f(vi' ) ^-fb-^tf (XXXIX' ) &MiS0#^T> ^§ Vi(i^>?;<7;Hii&3^j0i¥«E 
(xnir ) \=^Mz^ \^m^. 01 b^o. 5^ ;k $f * l < JSi^o. 01 ;^ hm. mv 

X$>^o 

> U :7x-;1.7}nX7^ >;^cj:<i:;^>^^^tf e.tl§, ^WJ©^fflM(m'a'#»(XXXIX') It 
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10 xj,t^}&f)mn-r^m^mzfsi^-^nf3i\^^ffi. m^\t7)i:2-}m. x-^jvm. 

^mmmmm lo ^^r^i^^vm 48 mm. ^^h<\m so ^fsi^^vm 24 mmx ^ 

15 i§m<b<>^/<;K 2.2' -r^/ifTsi^vf^o-h^jMrnmif^n^o y-Jtt 

)vmn(o^mwi-t. it^m{Tait)\^MzMLm 0.01 m^^m 1 s 

b < 0. 01 L 0. 1 ^:;i'Tab§o 

^Kmmm.\ziiy)mM^m^^^mm'^v\^\ m mmi tvx^t. mmmM 
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K^EJBf fBiOTSJ^ 10 vm 48 mm. 0^l< \m 30 ^j-j^^v^ Lm 24 mm-^ 




{XLINO pOOCVI-a-) (Vl-a') 



5 

it^m (XL 1 1 • ) {b^ti (II') i^b-^ti (1 1 1 • ) e>{b^t/ (IV ) ^mm-r^ 1 1 
{b^ti (XL IV ) it^ti (xLi II • ) >^«(D#ffiTEi^i^efT ^^tiz^omm-^ 

Mo 
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m(DmMmmt^<^ (xli 1 1 ' ) i ^MzMVTmo. i b^s^ ju, vf^vK itm 
;KwrBiJijiS*tj 10 ^fsii^^ vm 24 i^rai ^ l < «^ is ^fs^i^^ n mmx- 

Vxm 5 1000 M»«. b < 10 f3i\^^ Vm 300 «S«T^-5o 

rKj^^mmff-r^m^mzmm-^tit^i^w. m^UY)iu-)im. ji-y^jim. ^ 
Rmmm\tm^^m^<Df^^^^xsm\z^'Dxi^t3i^if)i. mnm i ^mtji^^vm 

100 tff^^V<}tm 1 lt^?^ViL*«J 50 ItWTafe^o ;KJSjfl^«aSi^-20 
L^^lZOt:, ^if*b<tt^0fc^;V:^L*?J80t:T^§o 7Km®JEE:t;tiaS^ l ?5:(riL.*?j 

100 mBx$>^o 

<t^m (vi-a' ) tt, Yb^^ (xnvi • ) i^^t^m (VI ' ) ^m^T^ ttt mm\z vx. 
fb^ti (xxxvi-a' ) 3ii> e.®3i$n-5. 
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15 mf3iEf}mw^n^o 
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*x 7 ^ ymmt-^m (xlv ) 1 ^Mzn^xm \ 3 u < 1 
^r^jiffis^ 5 ^5feViL.i^ 48 mii. m^\^< \Wi 10 ji^u^^^vm 24 i^r^-e^So 

15 ^k^ti (Yi 1 1' ) -fb^tJ (VI ' ) <h{b^ti (VI I • ) e><b^#i (VIII') ^WMt^ t 

"^tmmz UT. -fb^t; (xLvr ) .tib^ti (xlvi r ) 'fc^B^ns. 

lb'&t»(Vlli' ) ftSjiS^ 9 {c^bfeXStc j;oT'b«ajg$ns. 
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129 



PCT/JP02/09760 
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(VIII')P< = S) 

fb^ti (VI I i-a' ) a> {b^ti (VI • ) ti\:^m (VII') H)^ ^it^i^ mil') ^m.m.-r^ 
(VI I i-a" ) it. it^m (vr ) t\t^m (vi i-a' ) -ti-^^w^^m (vi i r > ^mm- 

10 -5^:ttl^«t:ibT, 'fb^i^(VI-c')tib^tl(VII-a') [^4^, R"'Ji±tatllit« 

'fb^tJ(VIII') C^pJ». Xt^aHM^^^^f] td:fli'&tf(VIII-a').hi?x;W7^ H 
-fb^tl (L' ) ^ TSJ^i^ -^^^^tiZ^-o T^jt $ n§ o 'fb'&tl (L' ) (D^ 
^Witit-^m (VI I I-a' ) 1 =^MZ1^ hmiWt^ L*5j30^;k S b < miJlJ^Vi U*?I15 

15 

mMof^mWit. 'ft:'&%(viii-a')i t;Mc^L/^ 1 ^Vibiti i5^;k $fSL<« 
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30 ^-fi.^^ b 48 ibpPbI $f * b < « 1 mf^ts.\/^ b 24 itw^^^So 

S^SMStta^^-lOO fj;Vib^ 100*C. iff *b< «l5-80 5S:Vib^ eCCT^-Sc 
Mf&^l 1 




(Vr) (Ul') (XXVI-a-) 



^t2^ti(Li')©^ffi««. 'fb-&ti(vr)i^;i/icMb^i i^v>b^5^;K i^Sb 

<rai?5:VibJ^2t;UT2&S„ 75::fe, 'fb'&#»ar)^^^<hbTffiVi§;itfeT 
^(D^-a-o^fflaJt, -fb^tfCVDl i^^AlcMb^0.5:^(^ib^205UU5/ 

^0. 1 fj:Vibl5 10 »Sb<rao.5^Vibi5 5^;i^Ta5§o 
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Emmmitmmm so ^t^\^^ vm 1 2 mm. m^L< }tm 1 mmfsii^^ vm e mm 
6.n§.M7c^j©^ffl«fi. m^if^MTi^mimm. ^mykm^ii^^mmo^m^. 

15 M^tm^fc;T;i'5:n'^A, M:itr)V^:=-^A.mt^^ > (iv) > ^^bfT (I I) . 

mmmt-^!^ (lid jcm L/t*?j 5 fs:^^ vm 1000 msx, jif s b < \tm 10 

25 it'^mdU')! "EMzMLX^n^nm 1 J^ViL-^ 10 lf.*L< «^ 1 
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(LV) (l-a) 



(I I V) -ffei^tf (VI • ) t (VI I ' ) ftj-^t; (VIII') <&a!jif § <h ^ 

^:l^#fcbT, 'fh:^tl(LIII),h{l::^i^(Vir) C^pfi, R'«^J;aChani±|2i:ifIic 
{ti'&tj (Liv) -fb^ti (VI') i^b-g-tf (VI i-a' ) ib^ ^it^m (VI 1 1* ) ^^iifS t 
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it'^mn-z) ih^m (vi i r ) tit^m av) (r ) ^Mit-r t^t 

it^mn-i) \t. ^t^m (VI I r ) tit^m aw) e.^b-g-t? (r ) ^mmr^ t^t 

it^m (i-a) ^t^m (X' ) tit'^m av)^-^ ^\t^m (r ) ^n^-r^h^tmrn. 
\zLx. it^m (Lv) ti\i^m (iv)f)^^hm.m.-^n^o 

MJS^l 3 




15 (LVI I) it-^m (XVI r ) ^^fc^t? (xvi 1 1 • ) i^^^ e.^^^^ (xix' ) ^^jtrs 

it<i:|WHi{cL'T. Ib-^#J(LVI) C^ff'. haU±Any>$^f] ^^t:^tl(XVIII' ) 
'ffc'&i^ (I-a) fi. ih^m (XIX' ) (XI ' ) fs^ ^^^m (r ) ^Mjgf'S t ^ 1 1^ 

)iifci^T. 'ft:i^#f(Lvii)i:^i2-&tiai')5{/>e.'b^?t$n§. 
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(LVIII) (LIX) 



pOdX") 
(R^ = NR^^R^^ 



R^-CO-V 




^ mmM^mi^x\f^xh^\^>^^u>mi <d m^&i tvx\t. m^\tc,.i 

it^m (LX) ih^m (xxv ) Tb-^i^ih^m (mv ) ^mm.t^ t^t mm^zLx. 
10 ^L^tj (LIX) if}^ ^mm-^n^o 

^-^m (LXI) ik^tl (XXVI ' ) hit^m (XXVI I • ) j!!^ S-ft^il^ (XXVI II') ^m^t 

^t'^tnm\zvx. {b^ti(LX)^^-&J^(xxvii') c^cfj. vtt±iBil^itil^^ 

it^m (LXI) -fb^ti axv ) iib-g-ti (XXIX' ) e>^b-&ti (XXVI II') ^mit-r^ 

15 t^^iUmfcbT, 'ft'&tJ (LIX) ^i^b-g-tf (XXIX') C^^*. R"':feJ;t;R"'ti±IE^:IWI 

i^^m (i-a) \t. it^m (xxYi II' ) ^^t^m iv ) ^^?i-r^ iin^tc l^t. 
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{k'&tf (Lxi) e, femig^n^o 

EJts^l 5 




(l-b) (LXII) (l-c) 



it^m (LXII) },t. it'^m(i')ii)^^it^mm')^nit'r^t^tmmzvx. 

10 Mii^n^c 
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10 T$>^o 



wo 03/03S6SO PCT/JP02/09760 
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5 §o 

u u y h;K ^ff * b < «*5 \tsi\^\^mi^^ u u y ?>o 
m-nm\mn'm lo ^^^cv^b^u 12 nfFhI »*b<«i^ 15 ^ix.\f^hm 6 nf^t 
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mi thru. m^Um\:T)V^:r.ryA^ Mi\:7)l^:=.^J^. mt^^xn). 

10 mmmt'^'i^ axvi ' ) tc^ lt^ s ;^ i ooo a**. B^h<umio:^^^ \>m 
^t^m (Lxvr ) 1 ^MzMbx^n^enm i tS:^^^ t*?! lo t;k * l < «^ i 

15 VmB^)VX$>^o 

xRmmn-r^momzm.^-^nu^^-fyi. m^it7)\^:2-jvm. x-^;i/m. m 
20 ^■A^. 1 mmfsi^^ bm m mm. 0^v< \m i r^mv^ 50 mmx;^ 
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(XXVIII-a") (|.)(r2,r3^H n,0) 

(r2 = r3 = H) 



wo 03/035650 PCT/JP02/09760 

141 

Kj^^ummm-m vm so-c, * l < itm-so fs.\^^ i^m so-ct^^. 
s«Pb1ms*^ 10 12 mm. B^L< m 15 ^i'fccvi vm e ^r^T 

y^^>7.M-)\,^^i^. X:$'>x;U3jN-;i':t+'>, h^J^an^^yx)V^::ijV 



V/O 03/035650 
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-So 

it^mimr)(D:=.hO)v^m7K^Mi^xm75.\^tv. m^^x 

m. r«M«^#bTViT'b<i;Vi^5^I/>Sj (D rsmSj ^bT«. fy^f^c,.5 



wo 03/035650 PCT/JP02/09760 

143 

Emmm\mm 36 mm. $f * u < \m i mmfsii^^ vm 24 mm 

•So 

;k * t < fti^ 1 b*?; 5 ^ ^mm(Dm^m 1 b*«j 20 mm. t 

^xm. m^tnw. m<hMi^. ^mt-^^m. ^^it^om. ^yyit^^ 

20 ^Rji^^tRmizyfm^'^mi^^m^^Tnom^mmx^^o z.cD^otimmtL' 
xKf^^-fymfff^mKimizmM-^tifsii^^:^^ m^U7}v=i-)m. x.-T-)m. ^ 

Kit^mm\tm\^^^M7tM<Dmm'^m\z^'Dxmfsi^ti^. m'^m 1 ^rBi/^v^b^ 
100 mm. ^^v<}tmimmfsi\^^Lm5ommx^^. Rmm.m\mm-2of3i\^^ 

m7tizmm-^n^m.7tMtLx\t. m^ityi^mi\:7)i^:=.^A. 7mitz^^vy 
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mmmt^m(im')\znvTm s tsiv^li^ looo ^^v<m\Q fsi^^vm 
ck^^o >^©^fflfi«fh:^#j(Lxix') 1 ^Mzmhx^n^nm i so 

^mhVJi^)V7>^:=-^J^. •^T.y^ym-^h^J^J^. kH^>?>?a:£j&^*MV^& 

ns, TK^iio^siffigfi, i[:^m(im')\^)v\zMvx^n'etim\f3i^^vmiQ 
xKji^Tbmn'r^mmzm.M-^tLfjii^^i!)^ mx^t7j\^n-)m. x-x;^M^ m 
a^^iBfFBmv^L^iooiitp^, 9fmv<\tmimmf3:^^vmiommx^ 
-fb^tf (nvi-b' ) it^m (Lxix' ) e>{b^t» (xxvi-b' ) ^M^^-r s t^tmf^ 
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(mi I i-a' ) },t. it^m (nvr ) tit^m (xxvi r ) e.^b-^ti oxvi i r ) ^ 
mm-^ t^tmm\z vx. it-^m (nvi-b* ) tit^m (xxvi r ) ^mm-^Mo 
it^^ (i-a ) \t. -fb^ti (XXVI 1 1.' ) ^it^m (I ' ) ^mm-r^ t^tmm\z vx. 
ib'&ti (nvi 1 1 -a" ) z?)^ M3t $ 0 

sjsic: 18 . 




(LXI-a) (l-d) 



f (LXX) mt-^^^ (VI ' ) .h^b^tJ (LXVI ib^^m (LXVI 11') SrMit-T S t 

10 # i i^^itc b T^b'&ti (L 1 1 1) ti^^m (LXVI I • ) 6 ^ji ^ n § o 

fb^tidxxi) c^^'i'> r \t±Mtnm.m^^-t^ mt^m(sjsu\')ii^ibi\::,^m 
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(Lxix" ) ^mmr^ t^tmmiz bxit^m an) f}^mM^ti^o 

it^!^ (LX-a) mt-^!^ (LXIX' ) ^.{1::^% (HVI-b' ) ^MBf -S tttmUizt 

Tfb^i^ (ini) i()^^mm-^n^o 

^t^^ (Lx-a) ^rt^-^m (Lxvi I r ) j&> ^it^m (nvi-b' ) ^Mj^-t-s i 1 1 iinifc 

^b^^jaxi-a) m\:^m(mi-b' ).ut'^i^(mii')7()^^it^m(miu-9.' ) §m 
iifs t^t mmiz Lxit^m ax-a) cxxvi i ' ) e>ij3g$nso 

{U^i^ (I-d) mt^!^ (XXVI I I-a" ) f)^^i[l^m d-a' ) ^Mji-r § 1 1 ^^iJC l 
T{b^#I (LXI-a) e.Mit$tl^o 

ib^i^ (I") ttSJiS^l 9{C^L.7hIgtJ;t3T^3t$n§. . 
RB^l 9 



^t>-n;t;i/h7i^j{i5fflv^e>n§„ M^oi^ffiMtt{t;'&%d-a'){c^UT^ 

im^vm 1000 a*a;. 0s t < «^ 5 300 amxT* §0 
Kmmm\tm\^^^mm(D^^^^xsm\z^'Dxmtii^i)t. mn^^ 1 mm^i^vm 





(I") 



(l-a-) (R3 = H. Y = CH2) 
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m 25ot:, B^v<m^ lo'cfsi^^vm 2oo°c-efe^c 
Km^2 0 




(LXXV') (l-a")(n = 0) 



fb^ti (LXXIII') c^4». R'n±±i2i:i^jt«^^-r] mt^<^ mitit^m 
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10 it^m (Lxxiv ) (D^mmu. it^m ani i r ) i ^MzMvm o. 5 j^v^ s 
15 mm^v\/\ 

Rmm\tm.nm lo ^^-^s^v^ 36 mm^ ^8^^ b < is ^js:^^ bi9 24 ^p^it 

^-So SlSa^t*aSJ^-30;S:Vibi^lOO'C. ^ff*b<(**9-20?5:Vib^70'C7?^ 

{k-^tl d-a' • ) mt^m (LXXV ) ami' ) ^S^&^ii:^ ^ ^: J; 0 Mjt 

20 ^tl-So 

{b-&ti(Lnvi')(D^sgMg«, 'ffc'&tfaxxV)! ^;p(c5>tb«9 1 ^^cv^b^vis^jK 

>«fl:7jcm^> X hn^>if >Sfc{Scne»0M^«^#3?lW*bVi. 

MjSPfP^ICTSIStj 10 b^ 48 B^PbI^ 0^L<\tmi^ ^^f^^^ b^ 36 ^PslT? 

$>^. Rmumtmnm o ?5:vi 25o°c. s b < o b^ 2oo'ct*^o 
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R)S:^2 1 



R« 




CHO 



(VI') flR^-X] H) 



Br2 




CHO 



(LXXVII') ([R^-Xj H) 




(LXXVIir) ([R^-X] H) 



"nLJ-r^ 


R' 




4N-(0)n 


R^X-^V^ 




R" 





(l-a") ([R^-X] =)fc H. n = 0) 



1 . %m 

2. R^CO-V p(XVI!-a') 

3. mm 



NaCHaCOgR^^ 
(LXXII') 



P(0R^^3 

(uooq 




Na^ "CO2R 
(LXXIX') ([R^-Xl =!fc H) 



19 
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^r7;i'3-;i/j ^bT«. x:$'/-;k xg^i/>i^U3-;k 1.3- 

20 anvil') 1 y^AtC*rU^0.5?^Viti^lO 5U h;K $fSL<ti*5 l;^l/iU 

M rmj ^bTfi. ±i{b7jcm, :i:^t:7Km. 3^^b7Km, 
^^5'>x;^J^^>m^ p-h;i/x>x;i/5t:>i?;^£©x;i/7}^>mm^ =7^;/fb7iNr>^>? 
x^'ji/x-xjV^^:, ii:^t;Mi&, m<b7;i/^xr>A^©;wxm^5{>^'ffiVicn§, 

0. 02 75:ViU*?Jl.5^;i'Tab§o 
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Rmmumwm 20 ^^fsi^^vm 100 1^^, b^l< \tm 30 ^ui^^vm n nr^ 
M vm 1 5 l. < urn i vm 2 ^;ut^So 

15 sjiS^^f^a^^ lo^fsih^ vm 48 ^p«i if s b < },m 20 ^jj-js^v^ titj 24 mmr 

JxJj;M«fS3i^lU-100;5:ViU1J150'C, $f Ji|?j-80 lOO'CT 

20 . m m tLxit. m^tym. mm. a-^wm. iiitm^^^nsm. 

mm^^^n^o wt<D^mm\m'^m(imn')i ^MzMhm 0. 01 u^^vm 2 ^ 
;k B^b<\tm 0.02 fsii^^hm 1.5 ^)vr$>^o 

^iSB#r«iras,^ 30 ^At^i,^ 36 b#Pb1 $f s b < «iu 1 sfF^inti^^ 24 mm 
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(Lxxi I ' ) ^it^!^ dm II') ^mmt^ t^tmm^zvx. i\:^m axxvi 1 1 ' ) ^: 

{b'&tf(Lxn')(D^ffi««, it'^mdmt )\ "^Mzni^rn i ^cci^^uitj 5 
SjSS:2 2 



it^m (i-f) JAib^tj d-a' ) ti^ (I" ) ^Mji-r-s t ttmm\zLr(i-e) 

25 oTiSji^tl^. 




20 (l-e){R3 = H,Y = CH2) 



(l-f)(Y^=CH) 
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3 

N3CH2CO2R 




(LXXXII) • (1^) 



(LHi v)f)>^ it^m (Lxxi 1 1 • ) ^mtr^ t^tmm\zL xi\:^m m\) tit^m 

(LXXIV');&iSMM$n-g>o 

fb^ti (I-g) mt'^m anv > tit^m ami ■ > fj^^it-^m (i-a* ' ) ^s^jt-r^ t 
^tnm\z x^xit^m axxxi d tfu^^j axxvi • 
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itm ami 1 1) mt-^m (vr ) e.fb^tf anvi i ' ) ^mm.t^ t^trnm^zv 

T'Tb-g-tiail I-a) f}^ BUM-^Mo 

5 it^m (Lxni V) mt^m ami i * ) tit^m oxvi i-a* ) f}^ 6it^m axxvi 1 1 • ) ^ 
mMt^t^t mm\z i^xit^^m anxi i o ^fb-^t; (xxvi i-a ) e>Mji^n§. 

>fb^tiaxxxv) C^4'> R^ni±IBtl^^«&^T] mb'&%axxviii')<hfli'&#i 

anil ' ) ^h^m axxix' ) ^i^iitT-s ^ mmizLxit'^m axniv) <hft;^ 
<^anii');o^e>M7g$n^. 
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f}^ ^it-^m d-a' • ) •^mmt^t'^mm\zhx^-^m anxv) t{c^^ 



HJi&^2 5 




(lla) 




(Ilia) 



»22 



R23"^P*(R^2)3(hal)- 
(IVa) 




(Va) 



R^^-CN 
(Via) 




(la-a) 
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5 ;KjiS^BtFHiMsi?j 10 ^fsi^^ ^mm. L < urn 30 u^ti 24 mmi^ 

^}\^ mxit, pt5^;k X5^;i/, :/ot!;K -fVT'afc!;!/, ::^5^;k -ry::^5^;i^. 

7U-;i/ (^J^t^^ 7x-;K i-:^-7^;k 2-^75^;k tf7x:i.U;K 2-7>X 

'fb'&tl(IVa)(D^ffl»«, ft^#j(IIIa)l ;5:Vib^5 JfS 

Kjt^mm^tmnm 30 ^j^i^^Ui^ 48 mm. mmv< m i i^i^^v^l*?! 24 mm 
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ih^m (la-a) \t. it^^ (Ya) tit^m (Via) t Srm#l5ETS/£$#^ :itiZ^K) 

m tvx\t. mm. it^bTKi^, ^tyi^m. B^iiiTi^m. jmmmmo^m. 

^dtfflVie.n§o m©^ffl*«<b'&*^(va)i^:;i/{c:Mb*fii;5:ViU^5^;k 

SjSB#F^«a^l5 10 j^t^l^^Vm 48 B#^> iff S b< 15 j^m^hm 24 B^FbTT 

So 
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Sli&^2 6 




(Xllla') (la')(X' = CH2,n' = 0) 
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20 xitKm^mn-r^mowizm^-^nu^^f}^. m^it7)vn~-)im. x-t-;i/M. 
^jtmrmm'^m is ^^^^v^u*^ 48 m^. b^l< m so j^fsi^^vm 24 Bt^T 

25 ^0 

MIB;K^&(C'f-^;l> ^E^J^J (v'>-fe>'7. (Synthesis) . 1981 ■1~27H) & 
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z^:f:)Vt^^-y^-hm i^X^Jl^TVi^i:} )Vt^^-y9-hW) ^^d^U^i^Tsy^ 

m ^T'/i^tDv^^z^y—hmi ^^xf^ ^^7.7 ^>mi (Dmmm\t. ^n^n 

'fb'&tiCviia')! ^:;i<'t^b, ;5:VibiB5*;k ^FSb<tt*«ji ?^Vib^2^: 

SJS^^l^aS^ 5 ^U^^\ym 48 §f S b< Ji^I 10 5)-J^Vibi^ 24 NfPbIT 

a&§, SjSmS«®Si^-2o;^Vibi^ 200t:. i?Sb<«^ofj:Vib*5ioo'CT* 

itl'&tJ (Xa' ) {b#^ ( IXa" ) ^ ^ ^ -if ^^^Z.t\Z^X)mt-^n^o 
UX N,N-5^X5^;l'7nU>fci:<H) , 7x7-;!/^ (M, 2, 6-v;<^;w:7xy-;u 

«aj^t^;KxmcD^^, ®S{b^ti(ixa')i ^;Kc^b*?jo.i y^v^biU20^:;K 

$f * b < «^ 0. m b^ 5 §,s*&^F^f*a^*5 30 bi^ 24 nm. 

»*b<«^l7a;Vib)^8^5gTfe§. Slic;^?aS»®^^-70;'5:V:>b*?i 300'C. if 
* b < m 1 50 7S;li bl9 §o 

<b'&ti(Xia')mb^t»(Xa')^7°Ph>i&, ;K;^m^fe(ia':7m#ffiTs IB^ 
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^Kit^\tRjts\zyfm-\if3imm^m^xno(D-^^^mx$>^o ^(D^ofsimmtv 
xKm^mn-r^mK)mzm.^-^titsi^^i!)i. mA.\tJL-r-jvms mt^mm> 7;w 
7^m. AP^Mi^mtiTKm -hum ^h>m. :^)i't^^>^ 

it-^m (XI la' ) \t. i^d^m (I I a) ^^^m (i i la) ^MB-r h^hmm.\zhx. 

it%m (XI a' ) e> n-5 „ 
20 {b^tf (XI 1 1 a' ) it^m (Ilia) if b^t/ (I Va) 6 it^m (Va) ^Ml"^ ^ 

tnm\zLx. it-^mixiw) tit-^mim c^cf. R«^cfctxhai«±i2i:i^^ 

{b'&tKia')}*, 'fb'&tKVa) i:fb-&#r(VIa)/6^^{b^tl(Ia-a)SrMjtf -Si^tl^ 
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p^ c,Hi7;i/4^;p m^\t. ^5F;k x5";k tert->^5^;p^) . C5.,o7U-;i/ 
15 7xx;k -^y^jv^) ^dSfflv^Sti, fS^S®i[«i7&:Vib3MS«"rafe 

-So 

ViTfeJ:ViC,.8 7;u4^;i' ;'^5";k X5";k ynt!;k <yyDtf;k 

^;k tert-:;^5^;i/^) , 7xx;i/. z,.^^7y)\^^}V mx\t. ^>-j)\^m) > c,.5 
20 7;P^;w*;i/>J^x;i/ mK.\t. 7-fe5^;k yptf:tx;i/^) . 7xx;i/:r4^->^ 
;i/7jfx;p. c,.„7^;Wl/:t+'>-*;i/3Kx;i/ (M;lt^, ^>v;i/:t4^S^^;i/7i?x 

C,.s7)V^)V m^it. p<^;i/, X5^;k tert->^5^;P#) . Cj.^i7y)V^)V 

25 Oi^jvm) . C6.,o7U-;w 7xx;i/, f-y^ji^) , xhn^d? 
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^^tnom^iz^. -^^^zmmiz^y). mm^jt^. n^MtKj^. r)v^Mh 

(I"). (u)^rcmia.')^^^r^ctifir^^o ^in^o^mt. mxu. fsim 
mitmmu. 15 1977^ mmmm) mzmmmmajmrn^n^o 

±mRm\z^K). n^m^mm(D^mi:m6n^m'^iz\t. "^mizm-Dxmz^ 
mvxh^K. ^rcmti^xn^n^^^\z},t. '^mz^^xm.m^^rcim(Dm 

Iz^mr^CthX^^. ;^KLT#6,tlSfb^#;(A), (l). (i')., (i"), (la) 
it^^ik). (I). (I'), (I")v (Ia)^7S:«aa');&^\ n>y ^ ^aLU->'a±)i' 

^-^izu. mm\z^y). mmo^m. mm^mz^io^ti^n^^m-r^^trnx 

#§0 Sfc. it^^ik). (I), (!•). (I"), (lad^rcmi&')i!}^y't^^X$>^m 

^izit. mnoyt^^^m^mz^v si^i^^URmz^^m'r^^tii)^-^^, 
it^miK). (I). (I"), (I"), (u)^rzmia.')iz^i^mi^mm^-r^m^\z 

^TC. it^!^(h). (I). (I'). (I"), (U)^rcmi&)\t. 7jC5fiJtlSfc»7Xft 

'^X$>-oX%^l^\ 

it^mifd. (I), (I'). (I"). aa)^fcJi(Ia')J^TO7tm (m^\t. % "C. 

ft:-&tj(i), (I'). (I"). (u)^rzmi&')o)y°u\i^y^\t. ^'i^(f^\zm^ 

^m^wrxmm-^^mmiz^^m.izj;:y)it^m(i)s (d, u"), (la)*^?* 

mil). (!•), (I"). (Ia)*;fe«(ia')»{t:t-§<t;^tJ, S^^fcJ: DiP7K^iS^ 
€gtj-Tfb^'#(I), (I'), d"). (Ia)Sfc^S(Ia')?C'S{bt-§'ft;^%^Vi5o -fb 
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(I"). iu)^rcmii')<D7^/m^^7z^M[:. rji^Mt. D^m^ti$nfdb-& 

(I'). (I")> (Ia)*fe«(Ia')CDkKn4^>'S;i5T>';Hb. 7)V^Mt. 

i 

ijN^Mffc^nfc^b^tj (M^ff> ib^tfd). (I'). (I"). (ia)^fc« 

Yb^nfcYb^ti^) ;{b^tf(l). (I'), d"). (u)^ftmiBi')0:^)l:^^^i^m 
^^JLXT-Mt. 75 h*{b$nfc{b^t( (M^tf. ft^tld). (!'). (I"), (la) 

*fcJ*(ia')©;^j;i/5i^^>'Sd^*x5^;pxxx;Wb, yxxji^xxT^-Mb. 
'>pt5^;i/x;^x;Kb. ':^^5";i'T5y^5";px;^x;Wfc;, t!A*D-i';w:t^>'^5';!/ 

(5-^5^;i/-2-:t^v-i,3-$^?r+y V>-4— ^^^^i-xxT-JWb, vij7D^:^^ 
>^;i':t+>';^7;i'2Kx;i'X5";i/X7.x;Hb, ^^jvr^ \^it^tircit^m^) ^Hjm 

e»nSo ;ine>©{b^tl(Ag#:^^©;&^*fCckoTfb^#Kl), (D, Cl"), (la) 

20 ^fc, {b^%(I)> (I'), (I"). (Ia)S^ctt(Ia')(DyD jKim 
jgl 9 9 0¥ffJ r|S^,a©|i|^j mr^^^-^^fH 6 3-19 sKfcfsm^n 
Xif^^^^fSi^mmm^rit'^md). (D. (I")> (Ia)*;t«(la'){c^{bf 

{b^#i(A). (I). (I'). (I"). (u)^rc}ta&)(DmtVTU. m^\mm 
^> ^mmMtom.. ^mm.t<Dm.. ^mmtom.. m.^'&L^itum'&T ^ j 
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J-JVr^y. i^i^ti^^zyJl^T^y. z^-y^U^^iy)V7^>. N,N' -i^^ 

^mmt(Dm(Diifm^MtvTi,t. m^\t^m. mm. h^)y )V:tumm. y 
^)\^m. y^)vm. i^:3.^m. m^m. -^v^ym. ^x>m. :2/\^m. u 
>:jm. p^^>x;i/3j^>m. ^>if>x;i/*>m, p-h)]^xyx)i^:^>m^t 

ui^>. :t)v::i^>^t(Dmmif^n. m^7^ymt(Dm.<owmn: 

15 mm. mm. v>m^mmmt(Dm. m^itmm. y^)vm. 7t 

)vWi. y=L^m. m^rn. -^v^ym.. ^xym.. ::i^\^m. ^^y7.)v^y 
m. p-h}i^xy7.)i7i^ym^<D^mmt<Dmmf^n. mi^wtis^^r-s 
m^^iziit. m^\t±h^j^Am. i:j^)^AMmo7M^)^mm.. tDiy^A 
m. ^^^-y^Am^<D7)vtfV±m^mm. 7y^=L^A^^if}m^f^ti^o 

20 :^mm(Dit'^m(k). u). (d, a"), (ia)> (u')^rz\t^(Dm.(it^mii). 
a'), d"). (la), a&)<Dyu\^yy^^^t5) iur. ^mmo^^mtm^ 
t^) mntcxyhv-mmf^m^^hx^Ki. t^-Dmm^i&K. ^^t^s 
<Dx. m^mm m^u. th, Tr>x. -r^?, ^yh, ^i^fs:^) iz^i-f^mv 

Mm(Dmmti.x\t. m^\it. m\ (.m^m. y^)VAn-y^'^y^m>^ 
M. 'yuy^m. ^M. mmM. &mi ^xm. ^"s. x7V-)i^ 
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:^mm(Dmm\z^^^x. ^mmoit^mo^mmu. mm(Dmm\z^oxm 

M.i^m\z\t. mM(Dmmm\t. ismiS*^©**, mmu m-^m. H^mm 

i^rc\mmm. m^^m. mmm^LKu^omfi^om^fSimmi^ixiXx 
^^izmmiyfcho)^. mmmm^mhxmr^-^K ^ft\t;^^if)-^vi^mvrz 
mmz^o)^^. hLKummtjimmi^^xxi^mzm^LTzm. i£m^m 

•rz.t%x^^o 

*^7K, v>'yJl^mu^. 1¥7i^^mM(Dm'^}tm'^m^m^^izmm. mmhL 
<\t%i\:vx-'^mtt^:^\ t.rc\mm^0-mm^tKimMm(Dmm\zm 
MLxwr^^tt^x^^o 

:^)V:^^i^^^)\^±JVu-7.i-hv^At^^<DmM^m^z:i5\^^x'Bm•^nx\,^ 

cn^ommo^^m^t. #:a. mv^^ n^m^. ^^m^ts^aiz^ 
v^fsi^f)^. mxit. ^AmmizMvx. ib^^d^m^ (^^^o-fi^^tF) 

(C*^#bTji^0.0l7a:Vibl00ing/kg> ^^L< fSO. OlTil^ b50mg/kg, ckO^f* 
L < 0. 05;^ U 1 Omg/kgS 1 S 1 1 Ji2l£| {C^fij U Tii a ^#1" § ©/OU Vi, 
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'mmm. mit&m. m^shLmm. wmb. mmmMm^ mmmm. ^ 

ism I3ttl$»> #m^!!EO^g5 -?&i^»JiLT. 7j>7.^>^XX 
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TiiSO.Ol tSi\,^]^ lOOmg/kg, JffSb<tt0.01 50mg/kg, J;D^?^b<« 

0.05 ^^tvib lomg/kg^ 1 B 1 ^rc\t2m\z^w\LTmn^^-t^m^^^\ 

'^mmn (mX\-£. (saquinavir) , U hi-l£)V (ritonavir) > 

>i^i-\i)V (indinavir) . ^-JVy ^ (nelfinavir) , 7>y^':^b';^ 

(amprenavir) . Ptf:^tf;W (lopinavir) . ^-^^li)]/ (mozenavir) . 7^ 
Ifr^tVP (atazanavir) . 5^y^:^h*;^ (tipranavir) , y ty^7>':fUi-\i 
}V (fosamprenavir) , JE-2147, TMC-114, TMC-126^ DPC-68K DPC-684;^ (if) > 

mm^mm^mmmmM (Mx.«. >?Hyv> (zidovudine) . >?^yv> 

(didanosine) , IfJViy^ldy (zaicitabine) . ^^:/S?> (lamivudine) , 
(stavudine) . 7n*lf;U (avacavir) , x/:7:tt:;U -JVIfu 
^i^Jl' y^V—V (tenofovir disoproxil fumarate) , X>hiJxi$'tf> 

(emt r i c i t ab i ne) . 7 > F ^ V (amdoxov i r) . tJn x 7 t v F (pliospliaz ide) . 
yu^-jy (alovudine) , DPC-817x ACH-126443, GS-7340, (-)dOTC> 
beta-L-5-Fddc?5:i:) . imm%mm:^nmmmn mX\t. ^k*^tf> 

(nevirapine) > 5^^e;p>^> (delavirdine) , X7y tfl/>^y (efavirenz) . 
*7°^t'U> (capravirine) , X5lfU> (emivirine) , DPC-083, DPC-961, 
DPC-963, TMC-120. TMC-125, MIV-150> fiyj^} FA (caianolide-A) n.^) . 
X> F U-iL§^J (M%.\1. T-20, T-1249, FP-21399. PRO-542. PRO-2000, KD-247 
fS,E) , CCR5^§^^J mX\t. N,N->?pt5^;U-N-[4[[[2-(4-^5^;i/7xx;P)-6, 7- 

V t F D -5H-^ y-;=y^u^^=f >-8-r )V\ % ;i/7}^x;i/] y^n^y-JMj- 

F7t:Fo-2H-fc!^>-4-T$Xt:7A i^piJF. SCH-C. SCH-D, UK-427, 857. 
PRO 14075:^*) , CXCR4^Ji^J (M^ff, AMD-3100;^£) , >XiJ^l/-XBa* 
m^\'l. SI 360. L-870810?5:a:) fct^iT&^^tf Stl-So 
m-^X^. :/DT-7-ifia#^J<i:bTJi. 1f4^:^b*;i' (saquinavir) , U F 
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:^ tf ;i/(r i t onav i r ) , > i^i- }£JV ( i nd i nav i r ) , :t-;i/ y^i- (nel f inavi r) , 
7>yi/:Mf;i/ (amprenavir) > Ptf:Mf;i/ (lopinavir) ;^£/&WSb<, ^ 

mj^mm^mmmmmtLx^t. z^]^^z^> (zidovudine) , py/z^> 

(didanosine) , if;i/>':$' tf > (zalcltabine) , ^5:/v> (laiivudine) , 
5 Ts^^-jy (stavudine) , y n%\L)]/ (avacavir) . "r/y^M)]^ -JVfn 
^-y)V 7Tl/-h (tenofovir disoproxil fumarate) UEtf^9}t.h<. 
m%WmmmmmmtLX\t. ^MyMy (neyirapine) , v'^\i)V9y 

(delavirdine) , JLy7\£Vyy (efavirenz) t^Etm^h^^o 

10 thu^'^-h'&xm^^cthx^^o 

\t. mm±m^^^nx^^^i^^mizmmi,t^< . ^^nm. s#;u-h. m 
15 u^'^t)^m\z^r)m's:m^r^cti!)tx^^o 

m<Dit'^i^ tmmmm t •^m^^t>^nxh^n\t^ v^o z.(d^d ui^^mm t 
vxu. m^u. ii):^mm(D<\:^^tmmMmt^mm\zmmitvxn^n^ 

\zmHh LT#&n§ 2 m(DmM<Dm-n-^m^x(Dmmm^^\*^x(o^ 
(i)^^m(Dit^!^tmmmmt^m^\zmHtvxm^n^ 2m<Dmm<D 
mta^ik^m^xomm^^. (^):^^m<D^\:^mtmmm^t^m^izmm'(t 

vxn^n^2m(Dmm(Dmf3:^^^m^x(Dmmm^:iQv^x<Di^^ m^\i. 

-So 
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mmu :^':^^)vm (77h;^7:/-fe;w^^tr) , mnu mum. mu 

^^mommmommizm^^^nxh^i^mm^miz^^^^n^ui^tLx 

^mM(Dmmm\z^\-f^^mm(Dit^!^tmmmi^t(Dm^it\t. 
^^)v-h. mmmzj:r)m'^mi^r^:iti^^x^^. 

mxit. ^^B^(Dmmm\zm-f^:^mn<Dih^m(o^mm\,t. mm(Dmm\z 
^oxmmr^f)^. m^^mm^mzMLxmo.omi^Lmmmx. 0^L<\t 
15 ^0. 1J5: vmBomm%. ^ e> t-^s l < \tmo. 5:^1.^ i'm2Qmm%mmx$>^o 

^^m(DmmMiz^n^mmm(D^^mi,t. mmomm^z^-Dxmmr^ 

:^mm<Dmmm\zm-}^uwm(DmMM<D^mm\t. mKDmmiz^-Dxm 
20 mr^-^^. Mnmm±mzMi'xmi:^^^Lm99.9mm%. Pf-^L<^tmim\^^ 
bmMm%nmx^^o 

j:ne.®»j«> mMxm\zi5^^xm'B~mizm^^6ti^^iif'jk^(D:^mz 
25 ^ommr^cii-^ix^^o 

80 (Th^XA'^^-:^:©, ^ffl) , HCO 60 (B^^S^JI/X^) . #UX5^ 
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itm (m. mt-Thv^A. mit^v^A. •y'>-h-;k ^jji^h-jv. ^ 
mmmm-^mx\'i. mm\ ^ir, 9>^yu^) . 

b HP^^^v-^5^;i/-fe;pp-x. t Hp4^s^:/p tf;Hr;i/p-;^, 7i?U:t^->x 
5^]/>^Un-;k v^-y 80> :/;i/^px>y^ fbs. •fe;i/p-x7'fe5^— h 

^^V-V. h HP+'>7°Pti;i'^5';i^-fe;i.p-X7^1/-h, tHa^vpt 
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TB C2] iz^^tmik^mMizmmLx^^-t^<D^m^V\,\ 

(Dmnn-^mmmiz^m'r^'d\ m\fj:a<Dw.mist-¥^mm\zmmt^(Di!}m 
15, ^L\,\ mzmnn^mmMf)m^v\,\ 

immmt. m^o^mmizmcx^mLTzmmtr^^t^'^x^^o 

20 :^^xf^(Dmmz-o^^xMi^m\zmTo 

:^^m<Dit^m^rc\tmmmm^mzmmiyXf3i^BMmf}m^b\^\ mm 
m\ \z}mM.mmmx\t/^^ni)- u ^jvmm^^^^'&x j: v\ 

m&MMu. :$^mm(D^t'^m^rc\m^m<^tmm\z^y)^MMWtm.x\t/ 
25 u ^jmm(DM:&^7KizmM'r^ ct\z^v)%^n^. 
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15 gEitM®pms, pmBm<DmM\z^y)2'^i2tif^h<m.5'^i.Q\zm^-r^:i 
mmm\t^mM<D^\:'^m^rc\mmmmtwxm\z2:o^Mmwtmxit/^^ 

20 Ui^tmmzm:^fTDZ.tti^'T:^^, 

25 ^iz^m^w\^^mmtLrmmi!^^^^\z. mmoi^m^^H^hrz: 
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U>'S?;i/^i$'^Ul^-h^S^#:. t D t>tt:t-r F^^^;/ hRS-100, RL-100, 
RS-30D, RL-30D, RL-PO, RS-PO (Ti^ >J ;1/®?X5^;1/ • ^ ^:J7 U • 

15 NE-30D (^^^ ^))Vm.:^^)V • TiS' U ;i'i&X5^;i'#^«'&#:) ;a:i*CD:t-r 

;lff:^7-7}^'T— (carbomer) 934P, 940, 941. 974P. 980. 1342^, 
25 ;i/ (polycarbophil) , t}}]/i/OJ:>.-^^)t}'-T!^yy()V (calcium polycarbophil) 
(MIBJJViTnfeBFi^iy HU>y9^^^) , A-ft'Xyn-lOS. 104. 105.304 (Vi 
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U x'-(D#^$tt^3?^cCl/^ L;^30% (w/w) . U < ttl9375:Vi Vm 
2, OOOMm. $ (C$f * t < «^500;^Vi L^l. 400MmTa5§o 

25 Mwj, M^^j^ mmu mmu ^^itnm^U'^h. imMLmhmmk. 
mmmmmkfsi <i: tc * o mmt § » 
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:7.f3:a<Dmm. mm. ^^±}vu-7.. ^j>mti)V'y^A. u->:^^-^f3i 

3j?4^>';<5^;Hr;i/D-x:*r;i->'i7 A (ECG505) . px;^?;!/;?^ u-7.i- h U A 

(Ac-Di-Sol). ^W/J^'J t::n;Hf DU H> (^^ □T.Tj^lf H » , «J^^k: H 
D^>/7°oif;i/-fe;^D-7. (L-HPC) •/s.at^m^^Bn^o ^xh. ^.vu^-yf 

^^im\tLx\tm^m. ^j^ym. y-^jvw^. ^u^yma^o) 

m^'j>m^'vmmvxnz>^W}mmm. /'^>u-y'^>^m. ssi&iin-T-^ 
y^fk'^mmm^mz^'Dx^mm'r^ ^ituj^x^^o ^mmmi^m't lt 
20 it. MTiUBm. ?L», mn. mB-t)iu~x. u y ^ xmxmm.-^nrch(D 
■^mm X # . ©¥±^&^^ \tmmtinm^i'mi,mtimx$>^hmmt.v 

tf;i/^9^;i'-fe;i/P-x, t Hp:^->ypif;i/ir;i/P-X/?>tfflVie>n^o 
^J(c{i^^'ft;^J,i:LTSS^> ^x>i?, ha^^^. 7^;!/^, vi/-r>m^ 
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II. mo^mwz^^w^ 

90^(w/w)> $?Sb<(il55;^j:t.ib»H50X(w/w); $ e)(C$f Sb< ^i*95;^ViL 

35a;(w/w)-e*'5. 

^3o%T^i>. m^mmmtvx\t. 7)p^m'&mn^mmr^h(Dxhti\m\z 
xm^v<m^^Mo z.(Dms ii!i'^x$>n\mmnm^\z^mMm^mt(D 

Tciitizm^M. i^x>i?, ::i/\^m. y^JVm. -^U-i >WtfS:^(Dm^MiXX 
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10 Vio . ' 

m^^^MmMmmnt. mnmmMtvx'^^-^n^mmMx$>nit 
Wizm^-^nr^^\ m^imammmmmcommMtLxit. x>7'x 

if. •7>nh~;K i|5^il7lc^>f ^^Tif:t>>">A, 

iD^x^mx^^o mmn(D^^m\mtk^nm±m\zMvx. m^^tm^.^^ 

^99.4wM> ^?Sb<«*«j20-'^98.5w/wJi;. Jd^f * b < «S8fl30~*?l97wM 
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A mwM^m. ECG-505). ^□x:^7;i'^a-x-^bU'^A mxu. m\:f^ 

5 Ji^7.:fU^y). U^ai[:y'yy'> mih^ (m PCS) ;S:^/OtffiVi 

1.^0 ^KD^'Dfsimtamtvx^t. m^uB'^M m^\t. i^^sw. ^f^^^x 

tf, mm. wm^E)^ mmm. v^mm. umu ^mm±Mf3:Em^^^n 

25 -So ^S^k^J-hbTMS^, iJ7x>M, nAi^i?. :7^?;i.i^;5:£©^«| 
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\z\t. mxumMc&m^n^mzm^t^M'^. mm'^-^^mmo^momm 
rnvm^m. mw}mit^mf3i^iz^r)mm'r^^t\z^r)mmr^-ctti^x'^ 

"So 

z.(D^o\zLxn^ nrz-mn^mmt^m^mm tu. * * ab ^ m 
10 i:> mmmmimtrnzi^miz^^wi^izmmit'^. mm$>^^^tiiM(on^ 

^v^Ms:. mmm.m\mtmz-^(omai^^mM m^m. m^n. 
m\> :hy''±ji'^)\zmmvxh^\^\ mmm^m^$>^^^^tmmzmhx. 
m-<D^':f-^)vmz^mvxm p ^^mm\t bx v^. 

^Tis> /'^y:^)mm. uBiHmmmwtmif^aom^nmx^-DXh^ 
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t:HP4^vypt:;i/;><^;i/-fe;l'P-X) , if^5^>> 7jc^ttx>7'>. tJ^UT 

15 hKp:^^>':/Pif;i.^5^;H:;pp-:^;(>W*bVio ^^^i^JibTtt, '>Xt- 

20 K^^^J <i: ^ g (D^ {C ci; ^3 ^i^f § C J; D Mjt -r il i ^ -5 o 
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mim±M. mm. mmm. -nmifsiaommm^M^x 

10 $n§o neck's (c?^fiK$nfc7^;PAJi^M^u<«jraMTlg^i$C 

20 /J\^?5: P (psy 1 1 ium) mi"^ >/\° ^ )fe (DWi^'^^ > A° b < 

^'^Ji^>. L-r^->. L-T7.A°^4^>i?^ L-i^>^5>i?. L-tKPv^y 
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fej;v^o '^hVy^7s^mnt^(D^h^)y!7 7.^m^r^zit\zm^x. * 
10 ^nmL<\t'$^m'^x^>^mf3ia<D=i:k^^^m^^^\z^mbx\^'^x^^\ 

^>^^^ja:LTJi, «i^m:^hU':7A, 'r:t>^m<ti!l. >'iJ7nx+XhU> 
^m^-^m. mmmmm'/s:^Zf\z'7-(^a:fy'f±:M[:7:^^)i'y^ >if)^^^tL 

20 -So, ' 

m> ^^Pfmv<}tm2^--mi^<Dmz mz) :$imm<Di\:'^m^rc\mmm 

25 uBf^\zAninxmim^vm6Q^si.p^iz. B^^hKitmiui/^vm^o^&sP^ 
\z. $ s (ci^f * b < t$«jio50>ij^f^fc^ig-r s amnmmmmifim^ v 
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•^B\z. m^m. -^^M. mmntji^omMm^'^-^izmv^mvxi^^xh^ 

10 Vi„ 

~i?jioooing/kg. ^?sb<«^o.oi~«?iiooiDg/kg. ^y)tff^L<\tmoA--m 

15 lOOmg/kg, tOt>tt*?lO. l~^50mgAg^> i^d^l?*)*?!!. 5~iSs930mg/kg^l B IHI 

mn^x'^m-r^cDx. mmn-^m^i:){>m>mx-t^r3:m^h$>K>. ^rc^m 
^m^xn^'r^'j^-^<D$>%>m'^%^^o 

20 nitgT^^o mmmmtLxo-Bi&^mit. m^<Dnm. s^^^^^i^, 
im. #:fi, ^sttn, mm. mmmm(D^m. mm. mm. w 

mmMmmfsiEiz^-DxiSifsi^. ^m^^n^^v^jjit, ^tioM^tbTiim, 

fc<t;lJiJ^PS#Tita»#Jlkg#aa&fcD*?IO.OOl~2O0Omg. »*b<«^ 
0.01~500mg. $ ^>fC$?*b<fi> |?J0.1~100mg@mT^D^ :in^a^lBl~ 

:^^m(DmmM^^^t^izmLxu. mmmizn^Lx%^\,^ii)^. mm 
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NH-DM1020 Vifco T'P h > NMR h;!/"!?* OH NH ^ D h >^:/D- HT«I 

s : z^y^Uyh (singlet) 

d : (doublet) 

t : hV:fUyh (triplet) 

q : ^rJV^yh (quartet) 

m : -^JV^-fUy h (multiplet) 

br : :fD— H (broad) 

J : iJv^'^yy^'^M (coupling constant) 

Hz : (Hertz) 

CDClj : a^OPjjN;i/A 

DMSO-dj: W.V^^)\/7.)\/ii^^l/\^ 

'H NMR : yDh>|^am^Rl 
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(Molecular cloning) \Ztm-^tlX\^^^:^mz^^'Drzo 
5 CiB^J#-^ : 2) 

15 

mmm 

mm 1 

4-h HD^5/-3-;>^ h+i/-5-(2-^^Jl/-2-:/p^n;W^>XT;Pxt H 
A-U> (25. 6 0.168mol) 0) N,N-i^pt5^;U3f;;i/A7^ H (150 mL) Jt^fc: 3- 
20 i7DP-2-p<5^;i/-l-yn^> (19.9 mL, 0. 202 mol) *3j;tJ^^i?;^U'^i>. (30. 2 g, 

0.219 moi) ^m^. ^mmm^y 75 "c t 2.5 f^mm^vrco ^jSii^t^cTK 

Tzo B^^-^^Jtl^MyA^u-^h^yy^- (^++l->/@¥mx5^JU 5:1) iz 
Z-^h^iy-A-(2-^=^}V-2-^U^-JV^^i^)^>X7JVy'\i\^ (35.4 g) 
25 ^tft^t^ibT^fc, 

il© 34.3 g ^ N,N->^X5^;|/T:::U> (80 mL) ir^j^U. ^m^fflmT> 200 

T5^rBm#b;/5:„ j^js?i^t[^v-ry7°Dh°;i/x-T-;i.{c?§^u lumm (2 
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mmi\::^m (27. 1 g. JR^ 79a;) 
M 53-54 

'HNMR (CDCI3) (51.75 (3H. s). 3.42 (2H. s), 3.97 (3H, s), 4.69-4.75 (IH. m), 
5 4.82-4.97 (IH, m). 6.31 (IH, s), 7.31 (2H, s), 9.81 (IH, s)o 
##M2 

4-k H □:^^->-3-x h^v'-5-(2-^5^;i/-2-:/n^:z;i/) ^>XT;P5^t: H 
3_Xh:^>^-4-t Fo^'>^>XT;i/xkF (25.6 g> 0.154 mol) (D N,N->^^5^ 
)V-^)VA7^¥ (mmDmWZ 3-:J7DP-2-^5^;|/-l-:/D^> (16.7inL, 0.169 
10 mol) ^^ZSmn:^^J'y^ (24.5g> 0.177 mol) ^Jll;^, ^^Hffl^T 80 '"C T 3 

^>X7;i'XtH (35.5 g) ^«tfi:bT#}t, 

::n& N.N->^x9^;i/rxu> (25 mi) {c^^l. ^i^^ffl^T. 210 t 5 ^ 

msm^l^Tzo ^M&v-f V^P t:;i'X"7=-;i'-^^i^>J&^&^^'fb^^^'^^^'ft; 

(26.7 g. W 79%) ^#;^o 
itj^^ 85-86 ^Co 

'HNMR (CDCI3) dl.48 (3H, t, J = 7.0Hz), 1.75 (3H, s), 3.42 (2H. s), 4.20 
20 (2H. q, J = 7.0 Hz), 4.68-4.73 (IH, m), 4.82-4.87 (IH, m), 6.34 (IH, s), 7.29 
(2H, s), 9.80 (IH. s)o 

mm 3 

4-k Fp4^S^-3-^ h=\^>'-5-(2-^5";i/-2-7'D^x;i.)^>X7;Wxk H (26. 2 g. 

25 0.127 mol) 0 h;px> (130 mL) ^^tcH:7 y{t:xl^'^^-:^x5^;i/x-x;i/^# 

(17.2 mL, 0.140 mol) ^ilP^, 110 r V 1 mmUWVfco K^m-^l^^:^^^ 
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M 58-59 "Co 

'HNMR (CDClj) (51.56 (6H. s). 3.11 (2H, s), 3.94 (3H, s). 7.28-7.35 (2H, m), 
9.80 (IH, s)„ 

5 mm-^mm) 

4-t HP^^^v'-S-^ h=lr'>-5-(2-^5^;i/-2-yD^-;i/)^>7rT;i'xh F (88.4 g, 
0.429 mol) Amberlyst 15 (^tS^S) (17 g) (Dh)VX.> (300 ml) MMU 

^ 100 1: T 1.5 mrmii^Lrco Emu^'^^^mi'. mm:r.^)ix^mw^Lrco 
^w,^ 0.6 M 7mitirv^)p j^ymm-^i^na^ (20) -^mw. mmmi^tco 

10 nm^-M vztu tf;i/x-x;i/-^:^^it>d^ ^m^it-^'^xmMi]:.^^ '(72. i g. 

JR^ 82X) ^#fc„ 
4 

7-X 3-i^t FD-2. 2->?>^5^;i/-5-^>y7^>:^j;i/4^4^iJ-;Uxt: H 

3-X h:=^^5/-4-t H P+i/-5-(2-p<5";i/-2-:/p^x;W^>X7;i'xfc F (28. 9 g. 
15 0.131 mol) (Dh;i'X> (150 ml) mmz^y vi\:^^^m^^x.=^)VJ:.-r■)Vmw^ 
{\l.% mL, 0.145 mol) ^jp^. 100 1: T 1 nmm.Whtco K^sW^m^y^^. ^ 

J;tK>/U*y;U<£iibTK*^ {^^^ymmJL^)V 5:1 T^ffl). MJE?©BIUT 
SS^b^t? (26. 8 g. iR^ m) ^ntco 
20 il!.'^ 33-36 "Co 

•HNMR (CDCI3) (51.47 (3H, t, J = 7.0 Hz), 1.56 (6H, s), 3.09 (2H, s), 4.19 
(2H, q, J = 7.0 Hz), 7.26-7. 35 (2H, m), 9.78 (IH, s). 
5 

25 > 

(1.50 g, 7.27 mmol) :fe ckUiW ^ P k:°;i/ h U 7 xXjl'/isTv^X'i/ A a-v^ H 
(3.77 g, 8.73 mmol) ©T-h7tKP7^> (20 mL) mMWiZi^Mit')- h ^) ^ 
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(66X m6^Wi<^) (397 mg, 11 mmol) SrJP^> 1.5 NfFalin^it^bfc:. KJi&^i'&tl 

5 X5^;P 50:1 ©a&t 30:1) C#^b. S^^b-^^ (1.22 g. IR^ 72a;) 

'HNMR (CDCI3) 51.51 (6H. s), 1.867 (3H, d, J = 1.4 Hz), 1.874 (3H, d, J = 
1.4 Hz), 3.02 (2H, s). 3.85 (3H, s). 6.20 (IH, s). 6.61 (IH, s). 6.65 (lH.i 

S)o 

10. cs'j^^fS^:) 

/fy^n-)i' (124 g, 1.00 mol) 0 N,N-i^^^;W*;i/AT5 F (500 mL) 
3-i7PD-2-p^5^;i/-l-yD^> (128inL, 1.30 mol) ^^XS m^ilV^A (166 g, 

1.20 loi) <£jn^. ^mmm^T so t: t 5 mmmwi^Tco BLj^m^mzyK^tu 
^^^yi^2mmi\^fz. -^fc-erfewas^ 0.5 m imA^i^v^i'Ohimw. 
15 iJcfcrXTK wn^^n 2 niisfe^, msMMx^-x i-p^ b^>--2-[(2-^5";i/-2->^D'^ 
zLM-^^i^^^y-^y (178 g) '^mmh\^xmz.. 

Z.tl-^ N,N-i^X5^;V7:::'J> (250 mL) \zmm\^. ^^l^ffl^T, 205 "C T 5 B# 
F^ftj^bfe. mm^m-^H/C^X^. 2 M (850 mi) SrJP^, Sfmx5^;l/Tttm 

bfco «H^7KT2|lI^^t> Mffi^tliLT. 2-^h+>^-6-(2-p<5^;i/-2-7°n^ 

20 x;i/)7xy-;i/ (i78g) s^ft^feJ^^UT^yto . 

Z.n-^ N.N->?^5^;i/4^;i/AT$ H (600 mi) fC^^U 3-^PO-2-:j^^;P-1-:/ 
U^y (128 mL, 1.30 mol) ^^XS^fi^)'0 h. (166 g, 1.20 mol) ^JO^, ^ 
^^H^T 80*C T 7P#FBm#bfco Kim'^m\Z.i^mV^7L. ^^^yX2U^ 
Hitfc. '&fei±;^^.^®^7K. 0.5M7K®t^b:J-bU'i7A7K«^J;tX7KWn^'n 
25 2 ll^jt,)iJE?iifiibT 1-^ h:^^>^-3-(2-^5^;u-2-yn^-;W-2-[(2-^5";i/-2- 

-^u^-Mir^yi^y^y (231 g) ^tft^i^trtbT^fcc 

;in^ N,N-v'x^;u7-u > (250 mi) ^SSlia^T, 205 1: t sst 

Pal^J^bfe, SJS^g^i^^^J^b. 2Miii^ (850 mL) SiP;l, imx5";l/T 2 [h1 
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2-^ h^5/-4,6-tfx(2-^5^;i/-2-:/D^zi;i/)7xy-;i/ (i86 g, jR¥ sox) ^ 

104-115 X: /0. 11 kPa (0.8 ramHg). 
5 Z.<D 164 g (0.706 mol) ^X^y-)l (300 mL) (75 nL) ^j: 

t^x^y-;^ (75 mL) (D^i-g-tj^jp;^, 13 l^rai^jSiJSbfeo SiiSig^i^fc:^^ 

jiiiiibT^MYt:^*^ (163 g) ^m^mtvxmco c<Dh<Ditcni^±mm'r^ 

10 i:a:;^<:^0SJSMVifc„ . 

7-X h zy-2, 3-i^ t F D-2, 2->?;< 5^;|/-5- (2-p< 5^;U-l-7°n ^x;i/) ^> ^ ^ 
> 

5 <hl^mcD^?*(C J; «9 . 7-X h^>'-2. i-Ph H 0-2. 2->^^5^;U-5-^>y 

'HNMR (CDClj) 61.42 (3H, t, J = 6.9 Hz), 1.51 (6H, s), 1.83-1.89 (6H, m), 
3.00 (2H, s), 4.11 (2H, q, J = 6.9 Hz), 6.18 (IH. br s), 6.61 (IH, s), 6.64 

(IH. s), . ^ 

20 ##M7 

1- (2, 3->^ t H □ -7- h zy-2, >'/yy x;i/) -2- p< 5^;i/-l D 
15% ■i'v:^ntf;i/Viif^>->r>A7'D5 H/xh^bHn7^>^^ (loi g, o.io 

mol) \Z 2.3->'t HP-7-p<. h:^i/-2,2-5;;<5^;i'-5-^>^/7^>;^;V7j^^r-!t;i/x 
25 tH (20. 2 g, 97.9mmol) ©xh7kKP7^> (100 mL) ^?K&MT, ^MT 40 

mm.^mm:^^ji^~^^Dr-^f)^Bn^^iyxmmi[:'^m (i7.4 g. w 7i!i;) ^# 
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MM. 113-116 x:o 

'HNMR (CDClj) (5 0.78 (3H. d. J = 7.0 Hz), 1.03 (3H. d. J = 6.6 Hz). 1.51 (6H, 
s), 1.92 (IH, sixtet, J = 6.9 Hz). 3.02 (2H, s). 3.87 (3H. s). 4.23 (IH. d. 
5 J = 7.6 Hz). 6.71 (2H. s)c 

mm l-(2,3->^h HD-7-^ h^>'-2,2-i^^^)V-5-^>Vyy:=.M-2-^^)V 

l-(2.3->^t: HD-7-p^ h^>^-2,2-z^^^)V-5-^>'/yy-M-2-;<^)V-l-'fu 
10 (937 mg. 3. 74 mmol) ©tf U i» (5 mL) mmz^lf^Tmymm (0. 35 mL, 

3.7 mmol) ^my> 60 T 2 mmmi^vrco s^s:?i^#»^i^'rv:/pif;i/x- 

)V 20:1 (D^ 10:1) \Z^U ^Uit^m (915 mg, M 84«) 

15 m^m. 

'HNMR (CDC 1 3) (5 0.78 (3H, d, J = 6.6 Hz). 0.98 (3H, d, J = 6.6 Hz), 1.50 (6H, 
s). 1.95-2.17 (IH. m), 2.06 (3H.. s). 3.01 (2H. s). 3.86 (3H, s). 5.35 (IH. 
d, J = 8.4 Hz), 6.66 (IH, s). 6.71 (IH, s)„ 

20 2.3->>t h^zy-l,2-9^^)V-^-{2-^^)V-2-y''u^-)V)^y'/y^ 

y 

^T^n-)V (12. 5g, 0.101 mol) <Di>^UU:A^> (50 niL) mWiZ^m (5.3mL. 
0.10 mol) <Dz^iraU)f.^> (10 mL) -10 "C T 50 ^J^mHtTJ^T, M 
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^> (11 mL, 0.11 mol) ^^UMMi:i^JOA (16.6 g. 0.120 mol) 

mmmr so x: t 3 mrmi^vrco Kn^-u-^mzyi^^m^. i^^x^^jiz/A^^-y- 
> (1:1) T2iiittmbfco ^h^Tc^mm^ o.^nTi^mih^h^j^j^yi^mm^^ 

5 ^n^ N,N->'x^;i.Tnu> (20 DiL) izmmv. ^mmmnrf. 205 1: t 5 p# 
ra^j^^ufc. Rmu'^m^-M'j:fu\^}vx-T-MzmMi'. lumt (2m) ^ 

<in^:S-^J-)V (40 mL) Cl^^b, (10 mL) 43j;UCx^y-;W (10 mL) 

^ 2 M :^i!{b:^hU'>i:H7K^^ (2 0) ^^XSi\^xm^\^. ^JEE^i«tbfco 
^vU*^>:^j^A^DThi^^7-i'- {^^'&y/m-^:r.^)V 20:1) {CttL^T 
(15.7 g) ^mco 

c:CD.2.57 g Sr7^h^t:HP7^> (10 mL) fc:^j§?L, 1. 6 M n-:/5^;l/U^^7A/ 
15 '\^-y->^^ (7.5 mL, 12 mmol) ^ -40 "C XWr. I^MT 1 ^KilJ^L/^t. 
n\ZB^imi.\) (1.14 g. 5.99 mmol) m^Z.X -40 °C T 20 ^mmWl^tz. f# 
3-;i7nD-2-p^5^;|/-l-yp^> (1.1 mL, 11 mmol) SrJiSTU. m. 

#^L/, ^sffci^tj (1.77 g, im m) ^mt. 

•HNMR (CDCI3) 61.50 (6H, s), 1.69 (3H. s), 3.00 (2H, s), 3.24 (2H, s), 3.85 
25 (3H. s), 4.74 (IH. br s). 4.79 (IH. br s). 6.55 (IH, s), 6.59 (IH. s). 
0 

6-X h ^>^-l, 2, 3, 4, 8, 9-^=1^ -y-fc F U-%, 3, 8, 8-7^ h ^ 5^;P-l-7 xx;P7 P 
[2,3-h]-rV:^y U> 
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6-X -3,4,8. 9-x h ^ t: F D-S, 3.8,8-t- h y x.-)Vy P 

[2,3-h]-l'V:^y U> (2.27g, 6.50inmol) (D^^y-)V (30 mL) mmz O.iUM 

i\:^m/^^y-)mm 0.7 mD ^^trufc. #e.nfe?g^tf^)K}^u^ TK^^t; 

*:^7m:^hU^A (90«) (0.28 g, T.Smmol) ^^PVt-oM^. ^MT 10^^^ 
^bTSM-fb-g-J^ (2.20 g, i^m m) *#fco 

'HNMR (CDCI3) (51.16 (3H, s), 1.21 (3H, s), 1.24 (3H. s), 1.34 (3H, s), 1.43 
10 (3H, t. J = 7.0 Hz), 1.76 (IH, d, J = 15.7 Hz), 2.43 (IH, d, J = 15.7 Hz), 
2.54 (IH, d, J = 15.0 Hz), 2.80 (IH, d, J = 15.0 Hz), 4.11 (2H, q, J = 7.0 
Hz), 4.93 (IH, s). 6.49 (IH, s), 7.16-7.38 (5H, m). 
##M 1 1 

1, 2, 3, 4, 8, 9-A+1J-k F D-6-;p< h ^->-3. 3, 8, 8-x h 7>^5^;i/-l-7x-;V7 P 

15 [2,3-h]-ry+y u> 

•HNMR (CDCI3) 61.17 (3H, s), 1.21 (3H, s), 1.24 (3H, s), 1.34 (3H, s), 1.76 
20 (IH, d, J = 15.8 Hz), 2.44 (IH, d, J = 15.8 Hz), 2.55 (IH, d, J = 15.0 Hz), 
2.81 (IH. d, J = 15.0 Hz), .3. 86 (3H, s). 4.93 (IH. s), 6.49 (IH, s), 7.13-7.38 
(5H, m)o 
##^12 

4- (6-X h ^ 5>-l , 2, 3, 4, 8, 9- A^IJ- 1 F P -3. 3, 8, 8-x h ^ 7 n [2, 3-h] ^ 

25 V ^ / u >-i-r ;w ^>X7 ^ f 

##M 1 0 tmm<D-:ijmz^ o 4-(6-x f+^^-3, 4, 8, 9-^ f ^ t Fn-3, 3, s, s- 

T-F^p<5^;i'7P[2,3-h]-fV4^/ \)>-l--()U)^>X7^ ^^m^t^m^n 
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m.^ 157-163 {mwt:L^)v-^=^-^»o 

'HNMR (CDCI3) dl.l7 (3H, s), 1.22 (3H. s), 1.24 (3H, s). 1.34 (3H, s), 1.43 
(3H, t, J = 7.0 Hz), 1.76 (IH, d, J = 15.5 Hz), 2.42 (IH. d, J = 15.5 Hz), 
2.54 (IH, d, J = 15.4 Hz), 2.82 (IH, d, J = 15.4 Hz), 4.11 (2H. q, J = 7.0 
•5 Hz), 5.00 (IH, s), 5.45-6.40 (2H, m), 6.50 (IH, s), 7.33 (2H, d, J = 8. 2 Hz), 
7.75 (2H, d, J = 8.2 Hz). 

^mm 1 3 

3-(2,3->^t FD-7-^ h4^v-2.2-i?^5^;i/-5-^>77^n;i/)-3-t: \^U^zy 

-2,2-i^^5^;uynfcf:t>m X5^;i/xxx;i/ 

10 l,l,l,3,3,3-^^-»^-^5^;i/v^v'^1f> (1.88 g> 11.6 mmol) CDxh^kHa:?^ 
> (40 mL) mm\Z. -78 t: V 1. 53 M n-:/5^;i/U ^bA/'\^t>->^^ (7. 61 mL, 

11.6 mmol) ^mri^. m-^f^^mumr 15 ^mmwhrz. ^jt^u^m^z^vm 

mx^;i/ (1.35 g, 11.6 iiiinol) <D5^h7tH07^> (1 mL) ^?^^MTb. U 

^ti^^kj^TT 30 ^^mmwhtco ^mu^m^nxs -n x: izn^mLtc^ 2,3- 

15 s^t KP-7-^h^v^-2,2-5^pt5";i/-5-^>v^>''^>:^j;i'7l^4^-tt-;i'xtH (2.00 g, 

9.70 mmol) (D^h^h\^uyy> (3 mL) mm^mrvrzo Kit^M-^^^ 1 mm 

/S^mx^;U 4:1 f}^^ 13:7) \zmi^. ^^fb'&tJ (1.56 g, iR* 50« ^mtco 
20 ^^^o 

'HNMR (CDCI3) 51.11 (3H, s), 1.16 (3H, s), 1.28 (3H, t, J=7.2Hz). 1.50 (6H, 
s), 3.01 (2H, s), 3.86 (3H, s), 4.18 (2H, q, J=7.2 Hz), 4.80 (IH, s), 6.70 
(IH, s). 6.71 (IH, s)o 

(gij^^^fe) 

25 MB m^. 11 g, 170 mmol) thJVX> (300 mL) (Dm^^\Z2,Z-P\i}^U-l- 
/ h=^>'-2,2-5^p^^;i/-5-^>y77>*;V3i^^-9-;i/xfcH (17 g, 82 mmol) t 

2-':fU^'iVmm JL^JVJLXy^Jl (35 g, 180 mmol) © h;i/X> (300 mL) mm 
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-y^jti^ivti^Ac^u-^h^vy^- ('\^+)->/s^ifx5^;i/ 5:1) rmmvx. 
^mi\:^m (17 g, w 628;) 

5 1 4 

3-(2,3-v^b h4^'>-2,2->f;<g^;i/-5-^>y>'^-;i.)-3-t Hn^r>/ 

. -2,2->^p^^;P7°Dt!:t>m Ji^JVX.7.^)V (1.50 g, 4.65 mmol) :fecklXhUX 
10 ^;i''>^> (0.817 mL, 5.12 mmol) (Dz^^UU^i^> (15 mL) ^^^C. ^?^TT 
^yyit'^^M-JOL^)\^Ji-y')i'^i^ (0. 648 mL, 5. 12 mmol) ^ia^. S-^i^^ 

^A^u-^h^^y-(- (^+iJ->/g^i?x5";u 9:1) (i.sog. 
15 iR^ 918;) tim^c 

'HNMR (CDCI3) 51.17 (6H. s), 1.24 (3H, t. J=7.4Hz), 1.49 (6H, s), 2.77 (2H, 
s), 2.98 (2H, s), 3.83 (3H, s), 4.11 (2H, q. J=7.4Hz), 6.49 (IH, s), 6.52 
(IH, s)o 
20 1 5 

3- (2, S-i^k Fu-7-p^ 2-v/5';P-5-^>y7^x;l/)-2, 2-iP;<^}V'/ 

3-(2.3->^t KD-7-^ 2-z^^^)\^-%-^>Vyy=-)V)-2, 2-S^^^;i/y 

a\dt>M X5^;i/xxx;i/ (i.25g, 4.08mmoi) (10 mL) mM\z. 

25 2 M T^m^h-r h u ^Aymm^M^. m^m^ i . 5 ^mui^vtco sis^i^^i^ 1 
ummxmmzh. mmx.^)wmmLrco mmm^yi^^hrc^. ms.mBLrco 

n^^i^^)^^)Vijyl.^u-^h^^yy(- (^^it>/smx5^;i/ 3:2) \z^h 

fcWi. '\=¥-^>-mm:^^m^^n^^h. ^m^t^m (G.87g. urn m 
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Sl!^ 88-89 13, 

'HNMR (CDCI3) 61.21 (6H, s). 1.50 (6H, s), 2.81 (2H, s), 2.99 (2H, s), 3.82 

(3H, s), 6.55 (2H. s). 

5 m^m 1 6 

N-[2-(2, S-e^b 2-i?>C5^;i/-5-^>\/7^-;U)-l. i->?^^;i/ 

x^;i/]-N'-:7x:n;i/^^ 

3- (2, 3->^ fc K D-7-p< 2- 5^;V-5-^> y -}V)-2, 2-i^^^)Vf 

U}£:t>M (0.80 2.87mmol) :feck^;i^7a::n;l/;J^7.3j^U;^T^^H (0.650inL, 
10 3.01 mmol) (Oh)VX> (5 mL) mmz, hUx5^;i/75> (0.421 mL. 3.01 mmol) 

U> (0.275 mL, 3.01 mmol) ^M^. 80 "C 1: 1 mmmWiyTco SJS 

mm^z^^JiJ^MyJ^i^u^h^yy^- (^=^iJ->/l^mx9^;i/ 7:3) izmh. 

15 ^mit^<^ (0. 69 g, iR¥ 65X) 

'HNMR (CDClj) 51.34 (6H, s), 1.48 (6H, s), 2.96 (4H, s), 3.73 (3H, s), 4.54 
(IH, br s), 6.28 (IH, br s), 6.55 (2H, s), 7.04 (IH. t, J=7.0Hz), 7.18-7.30 

(4H, m)„ 
20 ##^J 17 

N-[2-(2, 3->?t: Hd-7-^ h^i^-2, 2->?pC5^;i/-5-^>y7^x;W-l, l-v^p^^^jP 
X5^;i/]-N'-(4-^ h^>'7xx;i/)sm 

mmm 1 6 tmm<Dijm\z^.v > 4-/ h^^s^rxu >^M\^^xmmi\:^m^%rco 
25 m^^o 

'HNMR (CDCI3) 61.32 (6H, s). 1.49 (6H. s). 2.93 (2H, s), 2.97 (2H, s). 3.77 
(3H, s), 3.78 (3H, s), 4.37 (IH, br s), 6.01 (IH, br s), 6.53 (2H, s), 6.80 
(2H, d. J=8.8Hz), 7.04 (2H. d, J=8.8 Hz)o 
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^mm 18 

5 Ui.-;^ 133-134 QSm:rL^)V-^^D-»o 

'HNMR (CDCI3) 61.34 (6H. s), 1.48-1.60 (6H, m). 1.50 (6H, s), 2.93 (2H, s). 
2.99 (2H, s), 3.21-3.28 (4H, m). 3.83 (3H, s), 4.11 (IH, br s), 6.53 (IH, s), 
6.55 (IH, s)o 
1 9 

->^0^=t=-v^;l/yP5 H (10.0 g> 61.3 mmol) U :7a:n;i/3j^X ^-T > 

(16.1 g, 61.3 mmol) ©ig-^ti^. 140 /5^e> 150 "c T? 72 mmmwhtco Rmm 
^^rnvfc^. mmx.^}\^f)^^^^i^h. mmit^^ (19. w n%) ^mtco 

15 ##l?iJ 2 0 

5-(S^i7PA4^5/Ux>^5";i/)-2,3->?kHn-7-pt h^i^-2,2-i^)^^)i^^>'/y 

>/^D^+v';H-U7x-;i/7jN7.7K:=i':7Ayp^ H (7.42 g. 17.4 mmol) ©xh 
^kHn7^> (70 mL) -78 \Zl^mL. <in\Z 1.53 M n-':^^^^) 

20 ^"^A^^-y-^^^ (11.4 mL, 17.4 mmol) &?itTb> ^g-g-tJ^TRJ^TT 1 Ptrel 
mi^VTco ^n\Z 2, 3-e^k P-7-;^ h=¥i^-2, 2->?/5";W-5-^>l/7 ^ 
4^i^-;i^xt:H (3.00g, 14. 5 mmol) ^JlP^, ^}^T"e$e).(C m^^^SrMl-tfeo 

n^^>''J^^)]^tiyA^U'^hi^^y^- (^^U->/0mx5";|/ 19:1) 
25 ^^{k'&i^ (0.87 g, JR^ 22X) ^#fco 

'HNMR (CDCI3) (51.51 (6H, s), 1.59 (6H, br s), 2.20-2.26 (2H. m). 2.35-2.42 
(2H. m), 3.02 (2H, s), 3.85 (3H. s). 6.16 (IH, s), 6.58 (IH. s). 6. 63 (IH, 
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S)o 

2 1 

3-p^9^;p^>-tf>S^i^ x5=-;^xx7^;i/ (lo.o g, se.i mmoi) © n,n-v^5^j1/>j^ 

5 ;WA7SH (80 mL) ^^K(::»T7Km^b:^ h U A (66« tfi^Stf) (4.29g, 118 
mmol) ^MrC zmmiikWVrco Jlc?^T3-Hp^i5^> (7.34 mL, llSmmol) 

(D N,N->^;<5^;^5^^;^A75 H (20 mi) ^?^=&?iTb, ^MT 3.5^PBm*^ib;/ho 

SJiSig-^tJfc^TK^a^^ |imx5^;i^T2|plttttlL.fco ^t^-^Tc^mm^nMit-^ 

10 ±r^m. MflE«iifbTa. Q!,3-h'J^5^;V^>'if>'B^i5 X.^)V±7.v')V 

^-^ir^-^t/ (13.3 g) ^?ai^ti<hLT#feo 

;in^@^i?X5^;l/ (100 mL) N-:/n^X^>^>"1'5 H (10.5 g, 58.9 

mmol) :fe«fctX 2. 2' -TVlf X(-1* V:/5^0X h U;W (92 mg, 0.561 mmol) ^IMX. 

AtJ7PThif^7^- (^^1^->/i^^X5^;l/ 50:1 ©f^ 10:1) (w-PU, 3-(:7'a 
^^5^;i/)-a, a->?p^5^;p^>if>i^iJ X5^;i'X7.-r;i/^^M'&tf (15.6 g) 

;m^Sm (35 mL) *5J:IX7K (35 mL) fc^^b, > (15.7 

20 g. 112 mmol) 90 T 1 BtP^^MScitbrco S/SS^tlJ-l^mx^;!/^ 

h^^7^- (A^Ht>/i^i?X5^;i/ 50:1 ©ft 30:1) ^mit^m (5.84 

g, JR$ 47%) Sttfco 
25 ?tfH^«il. 

•HNMR (CDCI3) 51.91 (3H. t, J = 7.1 Hz), 1.63 (6H. s), 4.14 (2H, q, J = 7. 1 
Hz), 7.46-7.65 (2H, m), 7.74-7.89 (2H, m), 10.02 (IH, s)o 
2 2 
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3-3jN;l/^;i/-a, a->^^5^;i/^>-tf>S^i? X5^;i/XX7^;l/ (5.49g. 24.9 mmol) ^ 
:r.^/-}V (30mL) \zmm\^. \:LY^U=^z/)VT^yWm (3.46g, 49.9miD0l) :fe 
^xmm^V^)^h. (4.09g, 49.9 mmol) ^Jn;l. 40 NfF^MjS^^bfc, Xi«7y 

tC^^b. 130 r T15 ^PHm*^bfe„ KjiS^g^WC 5 M :km^i-V^)^h.im 

10 SSUfe.^S^>'U:^y;i/:^7^i^i7nvhi^^7^- ('N^lJ-^/l^mx^^;^ 40:i 

Ot^ 20:1) \Z^V. mm\\:,'^m (4.21 g, JR^ UX) ^mtzo 

'HNMR (CDCI3) 61.19 (3H, t, J = 7. 1 Hz), 1.59 (6H, s), 4.13 (2H, q, J = 7. 1 
Hz), 7.39-7.65 (4H, m), 
15 #5tM2 3 

20 'HNMR (CDCI3) 61.75 (3H, s), 3.45 (2H, s), 4.89 (IH, s), 4.98 (IH. s), 6.19 
(IH, br s). 6.96 (IH, d. J = 8. 1 Hz), 7.70 (IH, d, J = 8. 1 Hz), 7.74 (IH, s), 
9.86 (IH. s). 
2 4 

25 4-t HP^i/-3-(2-;?^5^;U-2-yp^x;l')^>XT;W-Tt: H (8.52 g, 4.8.4 
Dimol) (Oh)VX> iiOoL) mi^\Z^yy^-^^M-J:ri^)UX.-^)\,^i^ (6.74inL, 

53.2 mmol) ^M^^ 110 *c T 1 mmt^vrco s/Sii^ti^TK, mm^mym 
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>mmx9-)V 20:1 10:1) \Z^V. g^^t^tl (6.41g. JR^ 75H;) ^mco 

m^^o ■ 

'HNMR (CDCI3) (51.51 (6H, s), 3.06 (2H, s), 6.82 (IH, d, J = 8. 4 Hz). 7.64-7.71 
5 (2H, m), 9.82 (IH. s)o 
##M 2 5 

2.3-vt FD-2,2-i?^f-;i'-5-^>l/7^>*;i/4^=^+)-JVT'k H(5.90 g. 33.5 
mmol) (DBW: (20 mL) ^^{C^* (2.07 mL, 40.2 mmol) OWM (5 mL) mi^^ 

h^^y^- i^^i)->mm:L^)v .10:1) \zmv. mmih'^m (s.os g. w 
15 m^f^o 

'HNMR (CDCI3) 51.57 (6H. s). 3.16 (2H, s), 7.63 (IH, d, J = 1.6 Hz). 7.83 
(IH. d, J = 1.8 Hz). 9.77 (IH. s). 
##M2 6 

7-7*0^-2, 3->^b HD-2. 2--J^^)\^-^-(2-^^)V-l-'fU^=l)U)^>Vy'7> 
20 ##M5 i:|WHi©:^StCcfcD, 5-yD^-2,3-vk HP-2,2->?^5^Jl/-5-^>\/7 

^>tiJV:^^i)')i^^'\im^^mit^m^mco nsLm six. 

'HNMR (CDCI3) dl.52 (6H, s), 1.83 (3H. d, J = 1.1 Hz). 1.86 (3H. d. J = 1.1 
Hz), 3.07 (2H, s). 6.12 (IH, s), 6.91 (IH, s), 7.13 (IH, s)o 
##M 2 7 

25 7-X5^;i/5^:t-2,3->?k HP-2, 2->'pt5^;i/-5-(2-^5^;wi-:/n^-;i/)^>y7 

9> 

1.54 M tert-y5^;i'U5"'^7A/^>^>^?^ (3.45 mL, 5.34 mmol) (^T-h^kH 
py^> (1 mL) mmiZ N,N,N',N'-xh^P^5^;|/X5'k>>?T5> (0.81 mL, 
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5.34 mmol) ^J^XS 7-7"'a^-2, 3-$^k FD-2, 2-i;/5';W5-(2-^g^;i/-l-7°P^ 
(300 mg, 1. 07^111101) (Dxb^t FP7^> (1 mL) B^^M 
-78 t: T ZO^mUWlytco i^JL^)V-yX)\^y^ \^ (1.32 mL. 10.7 mmol) 0 
T-h9hFP7^> (1 mL) mm^M^. -78 /{i^e>^-<r tC^MST#M$1i:fc 

>/Mx5";i/ 50:1) ^Mib-^^ (264 mg, W 94%) 

10 'HNMR (CDClj) 51.26 (3H, t, J = 7.3 Hz), 1.50 (6H, s), 1.84.(3H, s), 1.87 
(3H, s). 2.90 (2H, q, J = 7.3 Hz), 6.15 (IH, s), 6.89 (IH, s), 7.00 (IH, s)o 

2 8 

2, 3-5^ k F P -2, 2, 7- h U ^JV^ >'/yy> 

o-^ UV-Ji^ (19.1 ml, 184 mmol) (D N,N->?^5^;WI<'AT^ H (100 ml) mm 
15 \Z 3-i^PP-2-;<9^;i/-l-7^P^>' (20.1 mL. 203 mmol) ^nmWt:^ U O A 

(30.5 g, 221 mmol) MX. 80 t: T 3 mmm^Vfco KmU'^miZ7K7i^^&€. 

imx5^;i/T2iiijfittibfco ^t>^rc^mm^7i^ {2m) ^^zsmamit±h^jo 

/^;i'-2-yp^-;i/):t=^>']^>if> (30.8 g) ^m^mtLxmrco 
20 ein^ N,N-i^x5^;]/rxu> (27 mu izmML. mmmmmrf. 210 1: t 5 ^ 

5^;W6-(2-^5";i/-2-7'P^x;i/)7xy-;i/ (34.3 g) ^m^^tvxmco 

C(D 1.20 g ^Ji^y-)]/ (6 mL) izmMU (1.5 mL) SJlPA, 2 fitm 

^S:->U:<jy;i/:jt7^A^P-7b^7 7w'- (A:^1i-» \zmV. ^M'ffc^tl (710 

mg, » 5931) ^mco 
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'HNMR (CDCI3) (51.47 (6H, s), 2.19 (3H. s), 3.00 (2H, s), 6.69-6.76 (IH. m). 
6.91-6.98 (2H. m). 
2 9 

5 HD-2/2,7-bU/^;W5-^>y>'^>:^^l^^+tl->>^T't H 

^^z^m.it^)> (0.78 mL, 8.38 mnol) ® N,N->^;<5^;i'3h;i/AT^ H (0.71 mL. 
9.22 mmol) mm\Z 2. 3->^t: Hn-2. 2. 7-h U ^9";i'^>V^>'9 > (680 mg, 4.19 
mmol) (D N,N->?^5";W1/AT^ H (2 mL) mm^inX. 80 t: T 15 mmm.¥^ 

10 T 2 mmm vtzo ^tf^^tc^mm ^tk ( 2 in) ^^umimti' h u ^A:kmm.r 
i70Th^^7^- i^^'^>mw.j^'^)i^ 30:1 (Dm 10:1) izmv. mmit^m 

(640 mg. W SOX) ^#fco 

15 'HNMR (CDCI3) 61.51 (6H, s), 2.23 (3H, s). 3.05 (2H. s), 7.50 (IH, d, J = 
0.8 Hz), 7.53 (IH, d, J = 0.8 Hz), 9.78 (IH, s)c 
##M 3 0 

2, 3->? t H a-2, 2. 7- h u ^ ^;i/-5- (2-;^ 5^;i/-i-y n ^n;i/) ^ >y 7 ^ > 

5 tWimol^mz^ D 2, 3->?b HD-2, 2. 7-h U p^?;i'-5-^>y7^>;<7 

20 ;i/;i^4^t)-;PTt: F;6^e>^m^b-&#i^#fc, W 93L 

'HNMR (CDCI3) 61.47 (6H, s), 1.85 (6H, s), 2.17 (3H, s), 2.99 (2H, s), 6.16 
(IH, s), 6.80 (IH, s), 6.85 (IH. s)o 

7xr.;i'5/^0^^-y-> (24.9 g, 155 mmol) t^it7JV^=i^I^ (20.9 g, 157 
mmol) (D:^hti^^> (200 mL) 0^'g-tllc:>^i^aop^5^;i/^g^;i/X-7^;i/ (18.0 
g, 157 mmol) <D:ihU^^> (50 mL) MS 0 t: T 40 5}'rBl;0HtTl^TL', 0 t: 
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V. mBTrmm^ii^vx^mit^i^^'^tsm^^ (27. sg) ^mtzo ::<d%0 

5 m^mo 
3 2 

i--y^ti^^-^)V^yXT)Vy^\i\^ (13.4 g, 71.1 mmol) ^ih Fn^v-jPT^ > 
mmm. (6.82 g, 98.1 mmol) (200 mL) 2 ^WI^MjJlL/fco KfS 

mmi-h^j^ATnmh. mB.Txmm^^^vrco n^nrcmm^z/uij'/jiti 

^A^a-^h^yy^- (^^•y->/Bimx9^Jl/ 20:1 10:1) TffiMbT, ^ 
Mit^m (5.75 g. 44!K) ^#fc„ 

15 

'HNMR (CDCI3) ai. 26-1. 52 (4H, m), 1.74-1. 89 (6H, m), 2.56 (IH, br), 7.27-7.39 
(2H, m), 7.50-7.62 (2H, in)o 
##^BJ 3 3 

4-7 X y ^-y^ >Xr)V^li H 
20 4-7;^:tO^>XT;^■xt F (30.5g, 246 mmol), 7x/-;P (23. 5 g, 249 mmol) 
^^XSMM:^ A (34. 8 g, 252 mmol) © N,N-i^^5^;l/Jtc;i/AT^ H (500 mL) 

iLSBtp^jqitMs^bfeo Rmm^^Wi^xT^mi^rcm. msrfxmm 

25 m^^^vx^m^h^m^^tiU'^^ (48. ig) ^mco ::(D%(D\t^n&.±mm 
'r^::ttsi<'A(DKmizm\^^rc<, 

#%M 3 4 
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'H NMR (CDCI3) (5 6.97-7.19 (4H, m), 7.20-7.28 (IH. m), 7.37-7.46 (2H. m), 
5 7.57-7.64 (2H, m), 
##M 3 5 

4- (1- tf ^ U ^ > I/- h U ;i' 

. 4-7;i/:tD^>^/- hU;i/ (6.0 g, 50 mmol), lf^Uv=> (4.0 g, 47 mmol) ^ 
^ZSmk:^V'yA (8.5 g. 62 mmol) ® N.N->?^5^;i/3f;;i/A7^ F (100 mL) !S 

10 mm^ 95 "c T 37 mmmwhtco Rmm^Mm^-^i/^mLrc^. mkr-vm 
mmx^jv 20:1 5:1) rmmbx. mmit^m (8.3 g. jk^ 9ox) ^# 

15 ;'S:o 

'HNMR (CDCI3) (51.66 (6H, s), 3.33 (4H, s), 6.84 (2H, d, J=8.8Hz), 7.46 (2H, 
d, J=8.8Hz). 
##M3 6 

3, 5-ifx (1, i->'^5^;i/X5^;w-4-t HD^'>^>y- h u;i/ 

20 mmms 2 tmm(D-:^miz^O. 3.5-t:X(l,l-^^p<5^;l/X5^;W-4-t:Fo^$^^ 

•HNMR (CDCI3) (51.44 (18H, s). 5.74 (IH, s), 7.47 (2H. s). 
##M 3 7 

4-^5^;i/-2-7xx;i/-iH-r 5 :$^V-;^-5-:^7;i/7j^x h u 

^D-)Vy'}iVi!)^i^^mit^^^mco urn 54*0 

'HNMR mSO-i,) 6 2.41 (3H, s), 3.19 (IH, s). 7.42-7.54 (3H, i), 7.92 (2H. 
dd, J=7.8, 1.4Hz). 



wo 03/035650 PCT/JP02/09760 

205 

^mm 3 8 

4-(i-p^5^;i/x h=^$/) ^>yz: h u ;i/ 

2-yD/t/>-;i/ (4.4g, 73mmoI) t7K^^b:^-hU'i7A (60X 2.9g. 73mmol) 

(D li,}^-J^=^)V-i^)VAT^ K (100 mL) 0 V T \Q ^^fmWl^Tco EJt^ 

5 ^^lC4-7;i/:^0^>y- (7.1 g, 59 minol) (D N,N-i^;^5^;l/7jN;PA7^ 

^^^i^->/5^e>i^^^t:^-frT, mm^t^m (7.4 g, w 85«) ^mco 

10 'HNMR (CDCI3) (51.36 (6H, d, J=6.2Hz), 4.52-4.64 (IH. m). 6.91 (2H, d, J=8.6Hz), 
7.57 (2H, d, J=8.6Hz)o 

##M3 9 

4-v'Ty^>i^;P:/n$ H (12.6 g, 64inmol) tmti-hVK7MK (10.6 g, 129 
15. mmol) <D N,N->?;<5^;i/7tN;i/AT5 H (50 mL) W^^^ 80 T 25 mmmWh 

fco MBrxmrn^^^h. n^nrcmm^zTK^-bax. ^mi^^mmj^^jvismm 

- (^^1i-y/mm:r.^)V 20:1 ©^2:1) XmUVX. mmi\^^'^ (8.9 g. JR 

20 m m) 

'HNMR (CDCI3) 62.14 (3H, s). 5.16 (2H, s), 7.47 (2H. d, J=8.4Hz), 7.68 (2H, 
d, J=8.4Hz). 

4- [2- H-^^h^iyy xn;i/) X b i/] ^ > h u )i 

^>^/r.hU;l')&^e>^®^b'&«if^#fe. iR^ 93!K. 

'HNMR (CDCI3) (5 3. 06 (2H, t, J=7.0Hz), 3.80 (3H. s). 4.17 (2H, t. J=7.0Hz), 
6.87 (2H, t, J=8.7Hz). 6.93 (2H, d. J=9.0Hz), 7.19 (2H, d, J=8.7Hz), 7.57 (2H, 
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d, J=9.0Hz)o 
##M4 1 

•HNMR (CDCI3) 6 3.28 (2H, t, J=8.8Hz), 3.89 (3H, s), 4.73 (2H, t. J=8.8Hz), 
7.00 (IH. s). 7.16 (IH, s), 

##M4 2 

4-[(i. 3->?b K P-i, 3->?:t=^y-2H-r v-f > H-;i'-2— f )V) ^ ^>yr: h 
10 u;p 

4-v'T7^>e?;i/>^D$ H (4.0 g. 2O1DIB0I) i7i5^;P-r5 H^tJUr^A (3.8 g, 21 
mmol) (D N,N->?p^5^;|/:^;i/A7^ H (40 mL) U^m^ 20 »^MTS#bfeo 

^Kj^^^^MffiTTS^L-, #e)nfcBS(C7K&JnA. wa#ii^i^i?x5";i/Tiftttj 

15 L.. METT^ii^ll*bT^ja{k^#f^#t^^i^<^ (4.6 g) ^^ifco iKDfe© 
« e:ni^±flM-r § <J:7^ < ^^©SiiStcffi life. 

4- CO, 3-e^h Hn-1, 3-e?:t^y-2H-'f y-f > )V) ^^M^y^/- V 

20 (4. 6 g, 18 mmol) t F^i^>— 7X?Bt( (8.9g, 180 mmol) (DX^/— ;|/ (90 

mL) mm^ zzmmwmmi^tc. mm'rwmvt^Lo m 

y-vmrn^m^vx^mit^i^ (1.9 g, w six) ^mrco 

25 ?fit^tl. 

'HNMR (CDCI3) 6 3.96 (2H, s), 7.45 (2H, d, J=8.0Hz). 7.63 (2H, d, J=8.0Hz)o 

0^M4 4 

N- [ (4- vT y 7 xx;w y ^^yT^jv-^yrs.}^ 
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4-(T^y;^^;V)^>\/— b'JJW (1-9 g, Ummol) ihUX5^;i/7S> (S.OmL. 
22MOI) ©Th7bh*n77> (30 ml) mm\Z^^ >7.}Vt^=:.)V^ ti^) ]^ (1.1 

mL, 14 mmoi) ^ 0 x: rmTi'fto Em^Mm.r 9 mmmvtzo Emm^Ti^ 

'HNMR (CDCI3) 5 2.94 (3H, s), 4.40 (2H. d. J=6. 6Hz), 5.01 (IH, br), 7.50 (2H, 
d, 1=8. 6Hz), 7.67 (2H, d, 1=8. 6Hz). 
10 #^^J4 5 

:M-U'i7A7^ h^vH (2.42 g, 44.8 mmol) t 6-^57 Dn-n^ynhU;i' (3.04 
g. 21.9 Mol) O N.N-v?;<5^;i/*;l/A7^ F (50 mL) 10 mmBW 

^^^b'&ti (2. 28 g, urn m) ^ntco 

'HNMR (CDCg (54.00 (3H, s). 6. 83 (IH. dd, J=8.8, 0.8Hz), 7.78 (IH, dd, J=8.6. 
2.4Hz), 8.50 (IH. d. J=1.4Hz)o 

20 ##0ij4 6 

mmS8tm<^:^^^-^^^ 2->^D/V-JI'^ 3-7;W:tP-<>^/xhU;i'd^ 
^^mit^^^^Tco iK^ 78«o 

•HNMR (CDCI3) 61.35 (6H, d, J=6.0Hz). 4.51-4.63 (IH. m). 7.07-7.13 (2H. m). 
25 7.21 (IH. dt. J=7.6. 1.2Hz), 7.36 (IH. td. J=7.6. 1.4Hz)o 

4- 1: U V V:^;^^^^-^"^ H l-:t^'> H 

-<ynn9^>T^ F (52 g, 430 mmol) t 30SK jii^tt^7j< (65 mL. 570 mmol) (D 
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mm (170 ml) mm^ so t: t 12 mmmwvrc. Kmrn^^u^nif^nL. m 
miyTc^^mMi^, 7Kt^^iiry^^^i^x^mi\:^m (30 g, w son;) 

'HNMR (DMSO-dj) 5 7.66 (IH, br), 7. 82-7. 87 (2H, m), 8.17 (IH, br), 8.26-8.33 
5 (2H, in)o 
##M4 8 

mo 

10 'HNMR (CDClj) 6 2.67 (3H, s). 7.14 (IH, d, J=6.2Hz), 7.65-7.84 (2H, m), 

7.96-8.01 (IH. m), 8.45 (IH, d, J=6.4Hz), 8.79-8.84 (IH, m), 

##M 4 9 

15 91X, 

'HNMR (CDCI3) 6 2.46 (3H, s), 7.53-7.81 (4H, m), 8.43 (IH, s), 8.69 (IH, d, 
1=8. 8Hz). 
##^aj5 0 

7-;<^;i/^ry U > l-^t^^i^ H ' 

20 pmm4:7 tmm<D:ijmz^r)^ 7-)^^)i^j^j>'fy^^^m<[i^m^nrco urn 
46X0 

'HNMR (CDCI3) 6 2.61 (3H, s). 7.20-7.27 (IH, m), 7.46-7.51 (IH, m), 7.69-7.79 
(2H, m), 8.50-8.56 (2H, m). 

pmm 5 1 

'HNMR (CDCI3) 6 1.39 (3H, t, J=7.0Hz), 4.42 (2H, q, J=7.0Hz), 7.92-7. 97 (2H, 
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m), 8.33-8.39 (2H, m)c 

^mm 5 2 
5 mo 

'HNMR (CDCg 6 2.55 (3H, s), 7.22-7.29 (IH, m), 7.56-7.68 (3H, m), 8.47 (IH, 
d, J=6.0Hz), 8.64 (IH, d, J=8.8Hz)o 
5 3 

10 o-n-U> (51 g, 340 mmol), :/ntVD>M v^X^^JPXXt-JW (73 g, 310 
moDt^mtl^JOJ^ (82 g, 590 mmol) <D 1-^^ jy (200 mL) %Wi^ 3.5 1^ 

»>A7tc^MTi5fe#bfc^, mk^if^=y'^J^^mm^. MJBETT^Ji^ll5feLfco 
15 #e>n7t^St7K^'fb;^;U':7A (43 g, 740 mmol) ©XiS^/-;!/ (400 mL) ^M=£ 

tife@?S^>^-rvyptf;px-T;i.;Oie>^^{t:$-a-T> SMib-^tj (26 g. w 

20 45«) ^#feo 

'HNMR (DMSO-dg) 63.97 (3H, s), 5.71 (IH, s), 7.09 (IH, dd, J=7.4, 1.5Hz), 
7.27 (IH, t, J=7.8Hz), 7.33 (IH. dd, J=7.8, 1.5Hz), 7.65 (IH, s)o 
##M 5 4 

7-^h4^>'^>y-7^> 
25 7-p^ h^->-2-^>V'7^>:tr;i/jj<>^ (23 g, 120 mmol) hm (t&*, 5.8 g, 92 
mmol) ©^yU> (70 mL) mW^i 12 I^FBlJlIll^Si^bfeo JRJJS^^^^MST?^ 
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IR$ 46X) ^mtco 

'HNMR (CDCI3) (5 4.02 (3H, s), 6.77 (IH. d, J =2.2Hz), 6.81 (IH, dd, J =6.8, 
5 2.2Hz), 7.12-7.22 (2H, m), 7.63 (IH, d, J =2.2Hz)o 
#5t^5 5 

2,3->?hFa-7->^ h^->'^>^/79> 

!]-;kh^i^^>'/yy> (8.0 g, 54 miol) <DWfB. (55 mL) m n'y-J'O 

A/mm (3.9 g. 49a; ^tks.) ^ifl;^^ ^g^.i^&^iaT7jcmiiffl^T s mmmw 
AT^i^u. msTf-^mm^w^iyT. ^mi^i^m (7.2 g> w 9ox) ^mtco 

15 'HNMR (CDCI3) (5 3.17 (2H, t, J =8.6Hz), 3.82 (3H, s), 4.56 (2H, t, J =8.6Hz), 
6.65-6. 72 (IH, m). 6. 72-6.78 (2H, m)o 
##M5 6 

2,3->^t Fn-7-pt h^-y-5-^>Vyy>tl)V^^^)Vy^\:i H 
N,N-v^^;l'*;WAT^ F (S.OmL) \Z:t^>'^it^) > (S.OmL, 86ifflnol) S CC 
20 TMTl/fco Sf&^^^tC 2,3->^t:HP-7-^ h^v'^>y7^> (6. 7 g, 44 mmol) 
0 n,^-z^^'^M)VA7^ H (26 mL) mn^MM.-VMX. 80 t: T 1 mm^W 

u ^j>.7i^mmx^whrc^. mm.-^^^-i^'yA'X'^^i^^ m&ycmm^^^i^rzo 

10:1 5:2) TUtmUT. ^S^b'&i^ (3.5 g, W 44X) S:#;^c. 

'HNMR (CDCI3) (5 3. 32 (2H, t, J =8.8Hz), 3.94 (3fl, s), 4.77 (2H. t, J =8.8Hz), 

7.32 (IH, d, J =1.2Hz). 7.38 (IH, d, J =1.2Hz), 9.82 (IH, s)„ 
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##^J 5 7 

h:^v'-5-(2-;<5^;i/-i-yn^-;W^>y:7^> 

HD-7->^ h*>'-5-^>y7 7>*;i/7}?^lJ-;l/xb H (3.5 g, 20 mmol) 
<h-f y7'Ptf;i'hU7xn;i'7jNX7}^-'^Aa->^H do g, 24 mmol) ©T-h^b 
5 HP7^> (60 mL) mMm\zyi(.mihi-h^J^A (60% 1.1 g, 28 mmol) ^ 
0 r rUaX. 2.5 I^^JPi^SSifbi/ho iRJi&:^<&^M*T?^^L. :?KJcaVifc, W 

m-Ti^'^^i/^AT^^L., msrfrmm^m^vTco #e>n/c^5^*>-u;^y;u:^ 

^Ai^P*v'hi/^:7^- (A.4^1f>/i^^X5=-J^ 50:1 10:1) rmUhX. * 
10 (2. 0 g, iK^ 50%) &#;^c. 

'HNMR (CDCI3) <5 1.86-1. 88 (6H, m), 3.22 (2H, t, J =8. 6Hz), 3.86 (3H, s). 4.62 
(2H, t, J =8.6Hz), 6.20 (IH, br s), 6.61 (IH, s). 6.71 (IH, s)o 
5 8 

15 3-3- F-5-^ h4^>/-4-[(2-^^;i/-2-ya^-;i/):t+->]^>X7;i/xk 

5-3-hVtxU> (20 g, 72 mmol). 3-^ P P-2-^5^;i/-l-yD^> (13 g. 140 
mmol) ti^m:*7'JC7A (20 g, 140 mmol) (D N,N-i^^5^;i//jN;i/A75 H (100 mL) 

mmm^ sot: T emmmi^i^rc. Eis^^&^msTjfr^tm mjbet^s^^ 

.10:1©^ 5:1) l^mrnVX. ^Sib-S-tJ (22 g. W 93SK) 

"HNMR (CDCI3) 61.94 (3H, s), 3.91 (3H, s), 4.54 (2H, s), 5.01 (IH, s), 5.17 
25 (IH. s), 7.41 (IH, d, J=1.8Hz), 7.87 (IH, d, J=1.8Hz), 9.83 (IH, s)o 
##^J 5 9 

2,3-S^t: FP-7-^ h^>--3, i-P?^^)V-^-^>'/y y>tl)V:^^D-)V'f}^ H 
3-3- F-5-^ h4^i/-4-[(2-^5^;i/-2-yp^x;i/):t^>']^>X7;i/^k H (22 
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■ g, 66 mmol). mM^'^yi^'tfMU) (0.60 g. 27 mmol), ^m:^^)Oh (9.0 g, 65 
mmol). ^mi-h^)^A (4.3 g. 63 mmol) txh^:/5^;i'T>t::i'>'AyP5 H 
(18 g, 55 mmol) <D N,N->?p^5";i/5j>;i.A75 F (300 mL) mmn^ 100 t: T 2.5 

^Jti^liti^A^u-^h^^y^- (A4^iJ->/ifmx5^;i/ io:i 2:i) rm 

mvx. mmih^m (7.7 g, w m ^mtc. 

10 'HNMR (CDCls) 51.40 (6H, s), 3.95 (3H, s). 4.43 (2H, s), 7.31-7.32 (2H. m), 
9.84 (IH, s)o 
p^M 6 0 

2, 3-i^ k F P -7-^ b ^ >'-3, Z-z/^^)V-b- (2-^ 5^;i/-l-7'0 ^ > V7 ^ 
> 

15 ##M5 7 <J:|Wlil(D;^r*{Cj;i9. 2,3-vk Fn-7-;< b^v'-3, 3->?^5^;W5-^> 
:;&^6.«^{t:'&%^#fco W 59X0 

'HNMR (CDCI3) (51.33 (6H, s), 1.87-1.89 (6H, m), 3.87 (3H, s), 4.29 (2H, s), 
20 6.23 (IH, br s), 6.61 (IH, s), 6.62 (IH, s)o 
##M 6 1 

2. 3->> b F D-7-^ h v'-2. 2-5?^ ^;W5-^ >'/y y>)^^ . 

2,i--J\i FP-7-;< h4^v-2,2-v>^5^;U-5-^>\/7^>:^;V7l^^-y-;i/xt: F 

(7.5g, 36 mmol) t7i(.mit'^'yMi-hV'!7A (0.72g, 19 mmol) (D^^y-)l' (60 

25 DiL) 0 "c T 3 mmmwvfto Ej^m^msymmi^^ n^n-^nmzTi^ 
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ymmx.^)v 5:10^ 2:i)rmmbT. ^mi^:,-^'^ (s.sg. urn m) 

'HNMR (CDCI3) 51.50 (6H, s), 2.20 (IH. br), 3.01 (2H, s), 3.86 (3H, s), 4.57 
(2H, s). 6.76 (2H, s)o 

5 ##^J 6 2 

[(2,3->?t FD-7-p^ h^i^-2,2-i^^^}V-^-^>Vy^:=.)V)^^MhO 7xr. 

2,3->?t:HP-7-;>^ h+5/-2,2->?p^5=-;U-5-^>y7^>^^y-;p (5.8 g, 28 
mmol) 0i^X5^;i/X-x;P (90 mL) mmz^^ih^J > (0. 90idL, 9.5iniol) ^ 0 t: 

10 -^mrhtco Kmm^ ox: n ^^mmt^vrcm. 7\^},zm^fco ^mm^mom. 

*bfco ft^nfc^S (7.2 g) thVy3i=i)V^7.y^ > (7.5 g. 29 mnol) (D 

h;i/x> (70 mL) mm^ 80 1: T 10 mmm.wvrco Kmm^^u^r^if^mi^rz 

15 ^ 8451;) 2r#^, 

'HNMR (CDCI3) (51.45 (6H, s), 2.83 (2H. s), 3.49 (3H, s), 5.33 (2H, d, J=13.6Hz). 
6.50 (m, s),.6.58 (IH. s), 7.59-7.81 (15H, m). 
6 3 

5-(2-x5";i/-i-:/5^x;p)-2,3-^^t Hd-7-/ h^>'-2,2->?>^5^;i'^>v^:7^> 
20 [(2,3-5^t: Hn-7-^ h^-$/-2.2->^pt5^;i'-5-^>\/>'^x;i/)>^5^;W hU yoix 
;i//jN7>7l>xr>A7'P5 H (5.6 g, 10 mmol) ©T-h^t: HD7^> (50 mL) MM 
miZi^V^J^ tert-yhi^^$/F (1.3 g. 11 mmol) & 0 X: X'M^tzo Kft^mmz 
Z-^y^jy (2.2 mL, 21 mmol) Sr*^. 20 Wm^^m^tL. W^l^'^mM. 

x-^nx^fd&i. -mzm^fio x^mm.'&i^xmmzhtd^. ««^$s^mx^;u 

^7^- (^^1J->/B^i^X5^;V 50:1©^ 5:1) T^i®lbT,«M{b:^<^ (2.4g. 

W 87%) 
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'HNMR (CDClj) 6 1.09 (6H. td, J=7.6, 1.8Hz), 1.51 (6H, s), 2.12-2.34 (4H, 
m), 3.02 (2H, s), 3.85 (3H. s), 6.16 (IH, s), 6.61 (IH, s). 6.64 (IH, s)o 

##^J 6 4 

5 2,3->5bHD-5-^>V7 7>;ti;i'jJ^-hU;l/ 

2,i-P\^}^n-5-^>'/yy>:^}]/:^^D-)Vy^\i\^ (5.00 g, 33.7 mmol) ^SirKt 
Hn+->;l/T5>±im4i (3.52 g, 50.6 mmol) (D^Wt (70 mL) 2 I^KiP 

10 mmmmhTz. m^^mmj^.^jv-^^^yA^^nm^vxmmit'^m (3.03 g, 
urn 62%) ^#fe„ 

Bj^ 69-70 t:, 

'HNMR (CDCI3) 6 3.26 (2H, d. J = 8.8 Hz), 4.67 (2H„ d, J = 8.8 Hz), 6.82 (IH, 
dd, J = 8.8, 1.0 Hz), 7.42-7.46 (2H, in)o 

15 ^mm 6 5 

2,3-i^t: FD-7-^ h^i^-2.2-P^^)V-5-^>Vyy >tl)V:^^1i-Jly'}:i F 
(8.40 g, 40.7 mmol) *5«fcl!^k HD^FvJl/T^ >4i^li: (4.25 g, 61.1 mol) (D 

(100 raL) mm^ 3 sfF^innajs^Lfc. s^sti^tf^^^TKca^, tk^^^;?? 

h^^7>f- (^^1}->/g^mx5^;i^ 5:1) JC#IL.^®ft:^#j (6.73g.iK^ 81«) 

M 73-74 "Co 

25 'HNMR (CDCI3) (51.54 (6H. s), 3.07 (2H, s), 3.89 (3H. s), 7.00 (IH, br s), 
7.12 (IH, br s). 
##^6 6 

4- (7 x:z;U5^:t) ^ >l/- h U )U 
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4-7;l/^n^>yzihij;i/ (5.00 g, 41.3 mmol) © N,N-$^p^5^;i'5js;VA7^ H 
(100 ml) mmz^:ty:cy-)]/ (4.55g, 41. 3 mmol) :ia^n^mtl^)^2^ (5.71 
g, 41.3 mmol) g^l?ffl^T 150 T 2.5 S^Mi^bfco RltM^^ 

1J->(D^^4^lJ->/@^i?X5^;l/ 20:1) iz^h. mmih^^ (6.03g, JR^ 69X) ^ 

10 'H NMR (CDClj) 5 7.15-7.20 (2H, m), 7.42-7.55 (7H, m)o 
##M 6 7 

4- (1 - ;< 5';i/x^;W ^ > h u ;v 

##^^J6 5^:PI#(D:5rSlCd;D 4-(l-p^5^;i/X5^;l/)^>X7;l/xb HSrffll/^Tg 

'HNMR (CDCI3) ai.26 (6H, d, J = 7.0 Hz), 2.89-3.03 (IH. m), 7.00 (2H, ddd, 

J = 8.4. 2.0, 1.6 Hz), 7.12 (2H, ddd. J = 8.4, 2.0, 1.6 Hz)o 
0^m& 8 

ViTSm-^tj^^fc. urn mo 

'HNMR (CDCI3) (5 2.46 (3H. s). 6.95 (IH, d. J = 5.0Hz), 7.47 (IH, d, J = 5.0 
Hz), 
25 ##M6 9 

4-(bU7;i/:tn^ h^v')^>Vxhu;p 

0^16 5 tmm<Dysm\Z^^ 4-(hU7;P:tP^h^'»^>XT;i/xkH§ffl 
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'H NMR (CDClj) 6 7.33 (2H, d, J = 8.6 Hz). 7.76 (2H, d, J = 8.6 Hz)o 
##|RJ 7 0- 

3, 5-f^i7 u D-4- 1° U i^ytUVt-^-^JVy"}! F 
5 i^-1'yyPlf;l/T^> (24.9 mL, 177 mmol) 0xh^tHD7^> (150 mL) m 
m\Z \.6}iii-':f^)V^)'^^A/^^D->mW. (116 mL, 186 mmol) ^^#ffl^ 

-78 x: X' 20 mm-yxmy. -o^^^x 3,5->^i^aDtru>^> (25.0 g, leg 
mmol) (D7^h^tHa7^> (100 iL) mw.^ ^ ^mi)^^-fxmTv. $e.iciija. 

1? 20 ^mmWhTco N.N->?>5^;1/3Jn;I/AT$ F (18.3 mL. 237 mmol) ^M^. 

10 mux 18 mmmwhtco Kmm^mmm (6o mu 07jc (4oo mu.^jgejca^. 
^MT 24 mmmwvrzo 7m^6^mv. mm<^^-j:3i^)v:L-^)\^xmm-urco 

m\hm^mamt±h^)^2^7i^mmxm^. mm-rh^j^A^x^m. me 

10:1 (Dm 5:1) ^Mifc'&tl (7.96 g> W 27!i;) 

15 'HNMR (CDCI3) (5 8.64 (2H. s), 10.46 (IH, s)o 

#^M7 1 

3, ^-z^i7 P P-4-lf U i^>iJ)\^'^Zi h U 

m^^x^m^t^m^mco w sex. 

20 114-115 ^Co 

'H NMR (CDCI3) (5 8.69 (2H. s). 
##f !l 7 2 

3- ^5^;V-2-5^:t 7 x>:^ b U;i/ 

##^J6 5 .h|Wl!|i(Z):3^Ji}lJ:D 3-p^5^;!/-2-5^:t:7x>:^7;l'4^^it;i/xt F^ffl 

25 i^^xmmit^m^mco w 59%, 

'HNJDKCDCls) 6 2.55 (3H, d. J = 1.0 Hz), 6.78 (IH, dd, J = 4.0. 1.0 Hz). 7.44 
(IH, d, J = 4.0 Hz). 
##^J 7 3 
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i-i^'^)l^:t)^>'/='h^)}V (5.00 g, 33.5 mmoO <D;^iS^ y—JV (200 mL), 7^ 
h^bHD77> (50 mL) ^^Ut^ (50 mL) OW^mm^Z^^^T^a^mMi-hU 
(7.89g, Se.gminol) ^JD^ 2 Btf^WPf^SciEbi^c. ^jSm^M^T}tr^m> 
5 iWaibJtiga&5®. 7jc'eife?t^, a^LT^M^b'&tl (4.39g. JR^ 79!i;) 

ifi,-^. 87-90 "Co 

'HNMR (CDCI3) (5 2.81 (3H, s), 7.89 (2H, dd. J = 8.4, 2.0 Hz). 8.07 (2H. dd, 
J = 8.4, 2.0 Hz)„ 
10 ##M 7 4 

4- (p^ ^ > h U ;w 

4-(^5^;i/^:t)^>'/::^hU;P (5.00 g. 33.5 mmol) (Di/^UU^^y (150 mL) 
m-^7DD3i^S#i^ (15. Og. 73. 7 mmol) ^IBX O^C T 30^)'^M#b, 

^mit-^m (4. 53 g, m m) s:#fc, 

M 142-144 V,. 

20 'HNMR (CDCI3) 6 3.10 (3H. s). 7.90 (2H, d, J = 8.8 Hz). 8.10 (2H, d, J = 8. 8 
Hz)o 

##M7 5 

3.4. 5-hU^ h4^v^>7-hU;l/ 

##M6 5tl^#0;^^(Cj;D 3.4.5-hU;<h+>^^>Xr;i/xtH^ffi>iT« 
25 ^{tS-g-^rSr^feo JR^ BOX, 
Wil^. 93-94 "C. 

'HNMR (CDCI3) (5 3.89 (6H, s). 3.91 (3H, s), 6.87 (2H. s)o 
##M7 6 
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2,2'-lftf'J>?;i/ 

2,2'-}£}fV-J)V (25.0 g, 160 mmol) (D^UU-^JVA (400 mL) ^^(d^JcJ^^T m- 
^UUm^B^Wk (38. 4 g, 160 mmol) ^iWXs SMT 12 m^MWhtCo 

mmit^^ (16. 1 g, w 588;) ^mco 

58-60 

10 NMR (CDCI3) 5 7.45-7.52 (3H, m). 7.89-7.98 (IH, m), 8.09-8.14 (IH, m), 
8.35-8.39 (IH, m), 8.73-8.78 (2H, m). 
7 7 

1-C2, 2' -t'tf >J i^>]-6-'f ;W-1. 6->?t Fn-6-:t^y-3-t!U i^>;^j;i/zH+1J-5 H 
6-:J7nnxn^>75 H (4.70 g, 30.0 mmol) ^fecfct; 2,2'-lf If Uv^;!/ l-:t^e^ 
15 F (10.3 g. 60.0 mmol) (D^i^U> (90 mL) 43J;t>'M (18 mL) mmiZ25% ^ 

itTKm/wmmm (12 mo ^m^. 10 ntPHispi^M^bfe. Rjt^u^'^^Tmitir 
h^j^y^ymmiz^^. minvrz^^^mm. m^i^x. mmit^^m (3.20g. u 

'HNMR (CDCI3) 5 6.60 (IH, d, J = 10.0 Hz), 7.39-7.66 (3H. m), 7.83-8.03 (3H, 
20 m), 8.14-8.51 (3H, m). 8.68-8.75 (2H, m), 
7 8 

l-[2, 2'-b'bf U i^>]-6-f ;W, e-v'k Ha-6-:t+V-3-tf U >'>;^7;i/fc h u;i/ 
N,N->?^9^;p7}^;UAr5 (2.04 mi, 26.4 mmol) (DTirbrihU;!/ (30 mL) m 
mz^}^T^^-^^))V^U^J \^ (2.09mL, 24.0 mmol) <£?gTb, HMT 15 :5^rHl 
25 ^J^bfco l-[2,2'-HtfU>^>]-6-r;l/-1.6->'bKD-6-^^-y-3-t!U>^>:^;i/ 
K (3.50g. 12.0 mmol) SrJD^, $ S. b U X^^jPT 5 > (7.36mL, 52.8 

mmol) $«™TL<fc^. ^wc 2mrmwLrco Kji^^mm^^s.T'cmm'^ 
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LT, ^^-fb-a-'tf (2. 06 g, urn 63«) 

'HNMR (CDCI3) 66.69 (IH, d, J = 9.6 Hz), 7.51 (IH, ddd, J = 7.4, 4.8, 1.0 
Hz), 7.82 (IH, dd, J = 9. 6, 2. 2 Hz), 7.83 (IH, d, J- = 7. 6 Hz), 7.99 (IH, td, 
.5 J = 7.6, 1.8 Hz), 8.19 (IH, t, J = 7. 6 Hz), 8.42 (IH. d, J = 7.6 Hz), 8.49 
(IH, d. J = 7. 6 Hz), 8.74 (IH, dd, J = 4. 8, 0.6 Hz), 8.97 (IH, d, J = 2. 2 Hz). 
##M 7 9 

1.6-i^t HD-i-(8-^5^;i/-2-^y •j-;W-6-;r^v-3-tfu i^yi^jit^- h u;^ 

6-i^DPn35^>T^ H (5.90 g, 37.7 nuDol) ^^XS 8-^5^;i/^yU> 17:^^ 
10 (9.00g, 56.5inmol) <D^zyU> (90 mL) ^^ZMm (18 ml)- 25X 

i\::^mmmmm (12 mu mmmmmmvrc. m^u-^m^Ti^miti-h 
^)^A7mm^zi^^. mmhrcm^^mM. s^ut. i,6->^hHn-i-(8-^5^;i/ 

-2-^y^):z)V)-%-t^V-Z-\^V-jyt!}V7S^^-^S.V (9.03 gvW 863;) &#fec 
0^{;iN,N->^^5^;i/3iN;i<'A7^ H (7.48 ml, 96.6 mmol) ©T-feh-hU;W (200 
15 mL) mmiZ^l^y^^D-^))\^C^uO H (8.43 mi, 96. 6 mmol) ^li§Tb, IhIMT 15 
^rmWLrco l.e-vt \^u-\-(S-:A^JV-2-^/ 'J:n;u)-6-;e-^V-3-lf' J>?>:^ 
F O.OOg, 32. 2 mmol) trilO;!. $ SlC h UX5^JP75 > (26.9mL, 193 

^ mmol) ^*?^™Tbfc^, 20 mmmwi^Tz. E^^mm^msTfTmim 

2:1) \Z^L. miiihrc^B^-JJi^)VX-f)l^r^^VX. ^Mit'^m 
(2.04 g. iR^ 25«) §#fco 
269-271 "Co 

25 'HNMR (CDCls) 5 2.73 (3H, s), 6.70 (IH. dd, J = 9.6, 0.6 Hz), 7.62 (IH, dd, 

J = 7.6, 710 Hz). 7.73 (IH, d, J = 7.0 Hz), 7.84 (IH, d, J = 8.8 Hz), 7.84 

(IH, dd, J = 9. 6, 2.6 Hz), 7.93 (IH, d, J = 7.6 Hz), 8.55 (IH, d, J = 8.8 Hz), 
8.93 (IH, d. J = 2.6 Hz)o 
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##M 8 0 

IJ-v'b Hn-l-(4-^5";i/-2-tf U>^::i;W-6-:t^V-3-tf U>^>:ft;i/5j^^i^-5 H 
6-^DDnng^>75 H (6.68 g, 42.7 mmol) ^XZS 4-pt5^;Wtf U l-^^ 
(9.32 g, 85.4 mmol) (D^zyU> (120 mL) (25 mL) mmz25% 

5 MitTi^mmmmm (is mu ^ip^, 3 Bfr^ioi^M^ufeo Rmu-^m^7mi\:^ 

^ 56X) ^ntco 

'Rm (CDCI3) 5 2.42 (3H, s), 6.55 (IH, d, J = 9.4 Hz), 7.33 (IH, br s), 
7.36-7.40 (IH, m). 7.61-7.62 (IH, m), 7.86 (IH, br s), 7.96 (IH, dd, J = 9.4, 
10 2.6 Hz), 8.49 (IH, d, J = 2.6 Hz), 8.51 (IH, s)o 
##^J 8 1 

1 , 6-i^ fc H n-1- (4- ^ 9=-;W2- tf U -6-:t 4^ V -3- }d^J z^>tl)V-^:=-h U ;P 

N,N->^/^;1/7Jn;1/A7^ F (2.30 mL, 29.7 mmol) ©T-fe h:=i h U;i/ (70 mL) m 
?i^{C^?^T:t^1^U;i'^PU H (2.36mL, 27.0 mmol) *ifTb^ I^MT 15 5^Fb1 
15 m«^bfcol,6-i^tHD-l-(4-^^;i/-2-fc!U>':n;i/)-6-:t=^^V-3-t!Ui^>;^;i'jJ^ 
^1^^ H (2.88 .g, 13.5 11111101) ^JD^. $ h U X^JPTS > (4. 14 mL, 29.7 
mmol) ^^J^T^iSTUm ^^ST 12^FBm«^bfco SJSM^MJETTM® 

20 :^Stt>'U:^7y;i/;^^A^o h^^^7^- (^4^-y->/@tmx5^;i' 2:i 

1:1) IC^b. ^fflbfci^a^>?X5=-^X-x;WT|5fe^#L.T. mmit^<^ (2.02g, 
iR^ 71X) <£#fc„ 

Mi-^. 166-168 Vo 

'HNMR (CDCI3) 5 2.47 (3H, s), 6.68 (IH, dd, J = 9.4, 0.8 Hz), 7.20-7.24 (IH, 
25 m), 7.45 (IH, dd, J = 9.4, 2.6 Hz), 7.71-7.73 (IH, m), 8.43 (IH. d, J = 5.0 
Hz), 8.46 (IH, d, J = 0.8 Hz)o 

##^J 8 2 

2-^DD'>i5^n^>:$^y > 
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i/^n^>^ y.iUA g, 1.00 mol) 43<ktK N-^DDXi>'>W^ F (134 g. 

1.00 mol) (ommtmm (250 mu mm\z 2,2'-77b*x(-rv:/5^Dnhu;w 
(1.64 g, 0.10 mol) ^M^. ytm^T 6 mmmwhtc. sji&tg^^ii, ummi^ 
htzo mWi^msM'^hx. ^Mit^m (59.2 g, » m) ^ntco 

5 M^. 80-86 V /1. 7 kPa (13 mmHg), 

'HNMR (CDCI3) (5 1.84-2.72 (6H, m), 4.12 (IH, t. J = 6. 8 Hz). 
##^J 8 3 

2-(2-^ h^-yyx.y^>^)-y^u^yi^yy 

ity-^:!—)]/ (31.0 g, 250 mmol) © N,N->^p^5^;WUAT5 F (400 mL)^^^ 

10 \z7mi\:i-hV'y2^ (m m^Wim) (12.0 g, 300 mmoi) ^m^. .0 1: t 30 ^> 

ma^Wl^T:!. 2-^ UUz/^U^y^ J > (59.2 g, 499 imol) (O ^,^--J^^)Vi^ 
;i/AT5 F (100 mL) ^?^<£?itTU, 0 T 1 Btm^^Lfco RJli^W 

15 htco '^^^=y^)ti^M^h.^U^V^yy-(- ('\^+}->/a^mx5^;i/ 4:1) 
fCffib. ^Mfb^i^ (28.4 g. iR^ 55«) ^#fCo 

'HNMR (CDCI3) 61.62-2.51 (6H, m), 3.86 (3H. s), 4.61 (IH, td. J = 7.8, 1.4 
Hz), 6.84-7.04 (4H, id)o 

20 ##^J 8 4 

1 - ^ h 4^ >'-2- [ (2- ^ 5" 1/ > ~> P ^ y9-)V) :t + ->] ^ >if > 
;>^5^;i/FU7xZ.;i/7}^X5lNX'i7A>^P^ F (103 g, 289 mo I) OxF^fcHa:? 
7> (600 mL) ^?^(::*U'>A tert-r^F^'>F (30.9 g. 275 mmol) <&ln^ 0 
T 3 ^F^jt^^UfCo 2-(2-;< F^->7xy^-»>'^n^>^/> (28.4 g, 138 

25 mmol) ©xF^kFP>'7> (200 mL) ^?g^?^Tb. 0 "C T 1 
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;i/ 20:1) izmv. mmit^m (22.4 g. w m) ^mco 

'HNMR (CDCI3) 6 1.60-2.55 (6H, m). 3.85 (3H. s), 4.89-4.93 (IH, m), 5.07-5.17 
(2H, m), 6.83-7.00 (4H, in)o 

5 ^mm 8 5 

2-(i->^ij7n^>x>-i-r;i^p^^;i/)-6->^ h^->yj:.y-)]^ 

1-^ h4^>'-2-[(2->^5^V'>>'^^P^>5^;0:^^v']^>if> (22.4 g, 110 minol) 
^ N,N-i^X5^;U7-U> (30 ml) ^^^ffl^T> 180 r 1! 3 PtF^jS 

-ftb. SH^b^^ (19.3 g, W 86%) ^#fco 

'HNMR (CDClj) 5 1.78-1.94 (2H, m), 2.24-2.36 (4H, m). 3.42 (2H, s). 3.88 (3H, 
15 s), 5.30-5. 32 (IH, m), 5.68 (IH, s). 6. 70-6.83 (3H, m)o 

pmm 8 6 

1- ^ h^->X tf P ^ >-2 (3H) , V-i^^ U^>^ >] 

2- (i-5/i^D^>x>-i-r;i/y<5^;i')-6-^ b+'>7xy-;i/ (22.4 g, 110 mnoi) 

(D :^^J-)\^ (200 mL) ^?S{C)Jc)^TIS«Sm (20 mL) SSSTb. 4 l^f^MMSS 

50:1) \z.m^. mmit^m (n.o g, w 88a;) *#fco 

25 'HNMR (CDClj) 61.67-2.21 (8H, m), 3.19 (2H, s), 3.86 (3H. s), 6.70-6.80 (3H, 
m). 

0mm 8 7 

7-^ If D 7 >-2(3H), \'->^i7a^>:^ >]-5-:fyJV:^^D-)l^y'}^ 
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:t^~>mhV> (15.5 mL, 166 mmol) <£^}^T N.N-vp^5^;i/3i^;i/AT^ H (6.44 
mL, 166 mmol) tCji^Tb, $ StC 7-^ h^v'T.tf P [^>V:7^>-2(3H), I'-v'^ 
U^>^>'\ (17.0 g, 83.2 mmol) (D N. N->?>^5^;i/*;;i/A7^ F (30 mL) mW.^ 

5 ?x?^rTiiTb7t^, 80 -c T 6 mm^WLTco Kjt^m^m^^7i<.izm€. 8 m 7jc 
)VJL-^)v-^^i)->f}^^^^it'^^x.mm<t^m (ii.og.iR^ ^#fe„ 

10 . M}^ 54 -C, 

'HNMR (CDClj) 5 1.70-2.26 (8H, m), 3.26 (2H, s). 3.93 (3H, s), 7.31-7.34 (2H, 

m), 9.80 (IH, s). 
##M 8 8 

7-^ h4^S/-5-(2-^5^;wi-yD^n;i/);^fcfD[^>\/7 7>-2(3H),i'-$/^n/^ 

15 >^>1 

7-^ h^i/X b°P K>y~7 ^ >-2 (3H), 1' - v-^? D^>^ >] -5-;^;i/7}^^Plt;i/5^k 
H (10.5 g, 45.2 mmol) cfeJ^CK-f y tf;i/ h U 7x:i;i/5j^X7}^^'^Aa-i^ H 
(31. 4g. 72.6 mmol) Ox b 7 1 Hp^^^ (150 ml) j^M?S(C7K^{b:M- U '::7A 

(60X m^mm) (3.26 g. si. 4 mmoi) ^ta^. 1 ^rBijni^Mggbfco sjis^g^tr 

20 ^ 103! ^fbT>^-<:7A7jcMca^\ Wigx5^;n? 2 Mmbfco -&t)1±yc* 

20:1) S^>fb^«^ (11.0 g. IR^ 94X) 

25 'HNMR (CDCI3) 51.54-2. 20 (14H, s). 3.17 (2H, s). 3.85 (3H, s). 6.20 (IH. s), 
6.60 (IH, s), 6.66 (IH, s)o 

##^J8 9 

2-7*P^:-3-^>i5'y> 
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Z-^y-^r Jy (172 g, 2.00 mol) (Tii^^ (500 mL) (51.5 mL, 

1.00 mol) ^JSTU. 3 Pt^^^^bfc, SJS^Ii^MJETl??ll$iW*b^ 

5 ^m:msMm\>x. ^mw^-^m (72.3 w 44X) 

65 t: /3.3 kPa (25 ininHg)o 
'HNMR (CDCI3) 51.12 (3H. t. J = 7.4Hz). 1.75 (3H, t, J = 7.0 Hz), 2.61 (IH. 
dq. J = 18.0, 7.4 Hz), 2.87 (IH, dq, J = 18.0, 7.4 Hz), 4.42 (IH, q, J = 7.0 
Hz), 
10 #%^9 0 

2-(2-;< b:^'>7xy^-»-3-^>i5'y > 

mm. 

15 'HNMR (CDCI3) 51.07 (3H, t, J = 7.4Hz), 1.51 (3H, t. J = 6.8 Hz), 2.59 (IH, 
dq, J = 18.0, 7.4 Hz), 2.75 (IH, dq, J = 18.0, 7.4 Hz), 3.87 (3H, s), 4.62 
(IH. q, J = 6.8 Hz), 6.75-6.99 (4H, m), 
9 1 

1 - ^ h ^r->-2- (1 ^;i/-2- ;t 5^ 1/ > y h + v) ^ >if > 
20 ##^J8 4i:|5ja©:&^JCcfcl9 2-(2-^ h + v7x/+>^)-3-^>iS'y >;&^e>^ 
^^k^tf€#fc. m 79X, 

'HNMR (CDCI3) 51.07 (3H, t, J = 7.2 Hz), 1.50 (3H, t, J = 6.6 Hz) 2.13 (2H, 
q, J = 7.2 Hz), 3.86 (3H, s), 4.74 (IH, q, J = 6.6 Hz), 4.88 (IH, d, J = 1.4 
25 Hz), 5.07-5.08 (IH, m), 6.78-6.91 (4H, nOo 
##^9 2 

2-(2-x5^ji/-2->^x-;i/)-6-/ h^vyx/-;!/ 




##M8 5 1-^ V^y-l-i\-:^^)V-l-:^J-vy'^V^'^)^ 
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'HNMR (CDCl,) 6 0.98 (3H, t, J = 7. 6 Hz), 1.61 (3H, d, J = 7.0 Hz), 2.04 (2H, 
q, J = 7.6 Hz), 3.35 (2H, s), 3.88 (3H, s). 5.19 (IH, q, J = 7.0 Hz). 5.68 
5 (IH, s). 6. 69-6. 83 (3H. m). 
9 3 

2;2-i?X5^;i/-2,3->?k HD-7-pt h^-y^>Vyy> 

##M8 6 tmm<D:^mzj^i:) 2-(2-x5^;i/-2-7x-;p)-6-^ h^v'7xy-;i/ 

•^^^mmit^^^mco w 86X, 
10 m^i^o 

'HNMR (CDCI3) 5 0.94 (6H, t, J = 7. 4 Hz), 1.78 (4H, q, J = 7.4 Hz), 3.01 (2H. 
s), 3.87 (3H, s), 6.71-6.78 (3H, m)o 
##«SJ 9 4 

2, 2->?x5";i'-2,3->'k Hn-7-^ h^v-5-^>l/77>':^7;i^j|?++l-;i^xktf 

15 m^m8.7 tmm(D-:^mz^r) 2. 2->'X^;U-2,3->^t HP-7-p^ b^rv'^>V'7 

'HNMR (CDCI3) 6 0.95 (6H, t, J = 7.4 Hz), 1.82 (4H, q. J = 7. 4 Hz), 3.08 (2H, 
s), 3.93 (3H, s), 7.30 (IH, br s), 7.31 (IH, br s), 9.79 (IH, s), 

20 ##M 9 5 

2,2-i^x5^;i.-2,3-s?b \^n-7-^ h=lr>'-5-(2-^^;i/-i-yD^x;i/)^>\/:7^ 



8 8 tmm(o-:^mz^ d 2, 2->^x5^;i'-2, 3->?k kd-7-^ h+e^-s-^v 



'HNMR (CDCIj) 6 0.94 (6H, t, J = 7.4 Hz). 1.77 (4H, q, J = 7.4 Hz), 1.87 (6H, 
s), 2.99 (2H, s). 3.85 (3H, s), 6.19 (IH, s), 6.59 (IH, s), 6.64 (IH, s)o 

m^m 9 6 



25 m^mo 
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h^->-a. a,l,l-^hy:^=^}V-%-^yVy=ry:L^yy^y 

□ t?:t>m (5.0 g. 18iiiinol)> -Jy 3L::i)Vi^7.^^} }V7 -J (5. 6 g. 20 mmol) t 
hUx^;i/T5> (2.8 DiL, 20 mmol) ®h;i/X> (100 mL) M-B-tl^ 1 ^FbIJh^ 

fC 6 M iti? (30 mL) ^JP;t, 60 t: T 1.5 nfmWl^fZo SJ^C^^^^iST)^ 

10 itTi^^^.S/t^/AT^^ilb, MffiTT^ii^@*bT. ^a^li^tl (3. 6 g, Jr'^ 80!I;) 

'HNMR (CDCI3) (51.13 (6H. s). 1.51 (6H. s). 2.58 (2H. s). 3.02 (2H. s), 3.86 
(3H. s), 6.55 (IH, s), 6.59 (IH. s). 
15 0^m9 7 

6- ^ D D -N-[2-(2, 3- t F D -7- p< h v-2, 2- >^ ^ ^;i.-5-^ > ^ 7 ^ " 

;i/)-i, i-v^5^;i.x^;W-3-hf u i>>;?!7;i/x}^^it^ H 

2,3->?fcHD-7-^h:^e/-Q!, Q!,2,2-xb^p<^;i<'-5-^>y7^>X:$'>T5> 
(3.7 g. 15 mmol). 6-^ au=LU^yWt^ n^) (3.9 g, 18 mmol), 

20 Tic-Mi-hV^A (4.7g, 56mmol). T-h^kHD^^^ (30mL). hJl'X> (60mL) 
<h7ic (30 mL) Qm^m^^M-^ 14.5 ^rHl^J^bfc. SliS?^&MffiT?ii^llL. ^ 

, /^c?J^§@^i?X5^;i/-^^ii->:^ie.Mi^^LxT, mm<h^m (4.9 g, iR^ 868;) § 
25 #;^o 

Hl!;^ 118-119 t:, 

'HNMR (CDCI3) (51.48 (6H, s), 1.49 (6H, s), 2.97 (2H. s), 3.04 (2H, s), 3.73 
(3H. s), 5.72 (IH. br), 6.51 (IH. s). 6.56 (IH. s). 7.38 (IH. d, J=8.4Hz). 
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7.96 (IH, dd. J=8.4, 2.1Hz). 8.62 (IH. d, J=2.1Hz). 
9 8 

x^M-i, 6-i^h H u-\-(G-^^)V-2-^y ij :n;p)-6-:t-^y-3-lf U i^>:^)Vt^ 
5 ^^-y-^ H 

-N- [2- (2, 3- b H □ -7- ;< h -2, 2- ^ 5" -5- ^ > V 7 ^ n 
;i/)-l,l->?;>^5=-;i/X5^;W-3-trU>^>;^7;i/3}^>it$F (1.5 g, 3.9mmol), 6-;<5^ 
U> l-rt^v-F (3.9 g, 24 mmol), 25%:i:«^/|^m^?^ (1.6 mL) *3 
ckCWm (2.4 mL) ©h;i^X> (13 mL) ^^^^ 19.5 Bf FhIMM^SD^o E^t^ 

U':7A7K^«i5fe^Lfc^, m.mi-h^joAx-'^mL. msrfvmm^'^^hrco 

)VA/mm:J^^)V 1:1:1 0^ 1:1:2) TM^b. A^i^->-s;-r vyplf;i/X- 
15 T-;l/j:t)i^^{bb> mmit^m (1.2 g. W 59W >#fco 
Sl!;^. 192-193 "Co 

'HNMR (CDClj) (5.1.45 (12H, s), 2.57 (3H, s), 2.92 (2H, s). 3.03 (2H, s), 3.75 
(3H, s), 5.60 (IH, br s). 6.54 (2H, d, J=7.4Hz), €.65 (IH, d. J=9.4Hz), 
7.58-7.70 (3H, m), 7.86 (IH. d. J=8.8Hz). 7.97 (IH, d, J=8. 4Hz) , 8. 20 (IH, 
20 d, J=8.8Hz), 8.51 (IH, d, J=2.2Hz). 
##M 9 9 

5-(3->'T/ 7xx;0-lH-x hy'/-)V-l-mm: ^^}VX.7.v^)V 
3-(lH-=rh^y-;i/-5-f;i/)^>yxhU;i/ (1.77g. lOmol) ^ N,N-i^p(5^;i/ 
*;i/AT^K (20 mL) \zmi)^\^. ^J^TT^^:^j U •^7A (1.65 g, 12 mmol) f:^ 
25 Pt|^m^5^Jl/ (1.84 g, 12 mmol) t^M^xmmzhEh 1 Nf^^J^bfco K 

^-u^m\z^i\(i^i!;\^. B^mx5^;n?2iiijftmL?^, mm.^mii-h^}^Aim 

:fy^A^U'Thifyy^-\zHL. ^^1}->mm:J^^)V (2:1) T^mLTSfi^jH 
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^^Mibxmmv. '\^D->i)^i^nmBbxmBit'^m (i.98g. wm) ^# 

'H NMR (CDCI3) 6 3.86 (3H, s), 5.51 (2H, s). 7.5-8.6 (4H, m). 
5 ##^3J 10 0 

(17. 5 g, 84. gnmiol). fm7>'^:^'yA (4. 36 g. 56.6nimol) (D-hDp^iS'> (85 

mL) u^m^ 100-105 r -r 1.5 B#F^^*#b;feo Ej^U'^m^mmji'^jvK^m 

-g-tl (17.1 g, IR^ 81 W &#fco 
154-156 -Co 

'HNM (CDCI3) 51.55 (6H. s), 3.08 (2H, s), 3.92 (3H. s), 6.91 (IH. s). 7.04 
15 (IH, s). 7.51 (IH. d, J = 13.6 Hz), 7.96 (IH, d. J = 13.6 Hz)o 
##M 10 1 

N-[2-(2,3-vb Ho-7-> 2->?/5^;i/-5-^>\/77X;P)X5^;W^>X 

2,3-S^k Hn-7-^ h^r>'-2,2-v^5^;i/-5-(2-:=: hDXxx;P)^>y7^> 
20 (16.3 g. 65.4 mmol) (Dxh^hFD7^> (250 mL) mm^Z^K^TyKMit^J 

AT;P^xr>A (7.44 g, 0.196 mol) ^^.^izM^. 4 ^FHllWl^ji^bfeo Kj^ 
M^i^^^J^L-. m&i^) (37 g) ^M^.Wmx^)V (100 

mL). ^v^ttk (15 mL) ^mThfco n^nr:im'^f^^mu'v 10 ^mmi^i^. ^ 

M^MSM^VX 2,3->?kFn-7-p^ h^v-2.2-S^^5';i/-5-^>y:7^>X:$^> 
25 75>^#tiii^#» (12.9g) Sr^y'Sio 21© 2. 22 g Sry^ h^h Hn7^> (lOmL) 
izmMl^^ ^mi-hVOA (1.38 g, 13.0 mmol) ©tK (10 mL) ^^g^Jp^, 3!KJ^ 
T^>VV;i/^i7PU F (1.28 mL, 11.0 mmol) ^mT. mUX 20 ^m^i^Lfco 

Kmrn-^mzTK^M^. @^i?x^;n?2iHiifttBL^;to '^t>'iirc^mm^mim\:i- 
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^JtiyMyA^O-^h^yy^- iK^1irymmx.^)V 10:1 3:1) 

umm:s^9-)i-^^D->ti^ion^^VT^mit^m (929iiig, w 25!i;) &#fco 

M 137-138 "Co 

5 'HNMR(CDCl3) <51.51 (6H, s), 2.86 (2H. t. J = 6. 8 Hz), 3.01 (2H, s), 3.61-3.75 
(2H, m). 3.83 (3H, s), 6.08-6.22 (IH, m), 6.59 (IH, s). 6.65 (IH, s), 7.35-7.55 
(3H. m), 7.67-7. 75 (2H. id)« 

##M 10 2 

2,3->?bHD-7-;< h^>'-2,2--J ;fs^)V-h-i2-ZLhU-l-zfU^=L)V)^>Vp "7 
10 > 

2,3->?k Hn-7-^ h^'>-2,2-e?^^;U-5-^>\/:7^>:j!3;i'3j^:^+>-;i/5^h F 
(20. Og, 97.0 mmol). -hnx^> (7. 70 ml, 107iiimol), k°^ijv> (2.00mL, 
20.2 mo\) LWfWI (5.60 mL. 97.8 mmol) (Dh;i/X> (37 mL) <Z)^^^x^-> 
-7.^-^ (Dean-Stark) ^^mmS^m^X 5 B#rainl^jS§|L.;fe, EJ^mt:^. 

m^p-ivyu\^)vx.-v^m^Bm^itLx. mmih^m (20. 9 g, m) ^ 
M 120-121 

20 'HNMR (CDCI3) 5 1.55 (6H, s), 2.50 (3H, s), 3.09 (2H. s). 3.91 (3H, s). 6.85 
(IH, s), 6.96 (IH, s), 8.08 (IH. s). 
##M 10 3 

2, 3-i^fc h* D-7-^ h^'>- a , 2, 2- h U ^^;i/-5-^>V^:7 ^ >x.^ >75 > 
2,3-5^h FD-7-p^ h^v'-2,2->?^5^;i/-5-(2-Xhn-l-7'P^x;|/)^>y7^ 
25 > (10.9 g, 41.4 mmol) ©T-h^kFP77> (150 mL) mmZ7i(.mitV A 
7)V5.=i^A (3.35g, 88. 3 mmol) ^ Ot: T^>Jr {ciD^T^io SJ5&^^ Ot: T 15 
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^ti (9.00 g. w m) ^ntco 

'HNMR (CDCI3) (51.12 (3H, d, J=6.4Hz), 1.50 (6H. s), 2,40 (IH. dd, J=13.2. 
8.4Hz), 2.66 (IH, dd. J=13.2, 5.2Hz). 3.01 (2H, s), 3. 07-3. 17 (IH, m). 3.85 
5 (3H, s), 6.56 (IH, s). 6.59 (IH. s). 
10 4 

N-[2-(2,3->?t: HD-7-^ 2-:^^5^JW5-^>\/7^:i;W-l-^5^>'l^^^ 

2.3-i^b HD-7-^ h + >/-a.2.2-h U ^^)l-5-^>'Jy'7 yx^ >7 ^ > 
10 (3.00 g. 12.7 mmol), h^)X^)V7^> (2.10 mL, 15.1 mmol) ©Th^'kHP 
yy> (50.0mL) tmWtX^)V (50.0mL) (Dmm\Z^>'M ^I'^^^J ^ (l.SOmL, 
12.9 mmol) ^ 0 T^itTLfCo mm^^M-T 4 mmmWhtcW:. Mffit^iK 

T. mm<t^^ (1.94 g, JR¥ 45« ^mco 
141-142 t:o 

'HNMR (CDCI3) 51.24 (3H, d. J=6.6Hz). 1.50 (6H, s), 2.76 (IH. dd. J=13.4, 
7.0Hz). 2.88 (IH. dd, J=13.8, 5.6Hz), 3.00 (2H, s), 3.80 (3H, s), 4.34-4.48 
20 (IH, m), 5.93 (IH. br), 6.58 (IH, s), 6.63 (IH. s), T. 37-7. 53 (3H, m), 7.71 
(2H, dd, J=8.6, 2.0Hz)o 
10 5 

N-[2-(2, 3-e^t: F □-7->^ F^r>'-2. 2-e^^9'Jl/-5-'^>^/77X;i/)-l-pC5^;i^X5^ 

25 m^md 7 tmm<D:^m^z^^^ 2,3->^fc: hd-?-^^ h4^>'-a,2.2-hUp^^;w-5- 
mzo w n%o 

Mj^ 159-160 "c (i^i?x5^;i/->^-i'yyotf;i/x-x;0o 



wo 03/035650 PCT/JP02/09760 

231 

'HNMR (CDCI3) 61.26 (3H. d. J=6.6Hz). 1.51 (6H, s), 2.71-2.93 (2H. m). 3.00 
(2H, s). 3.82 (3H. s), 4.34-4.47 (IH. m), 6.00 (IH, br d, J=8.4Hz), 6.56 (IH. 
s), 6.61 (IH. s). 7. 52-7. 55 (2H, m), 8.71-8.74 (2H, in). 
10 6 

5 2-iO'M)VT^y)-i-{2.i-i^}i HD-7-/ h^>'-2, 2-5^p^5^;i/-5-^>y:7 7 

2.3-5^hHD-7-p^ V^=y-lA-V^^)^-l-^y^;y'yy%)]/i^^^)]/=f\:L F 
(12.8 g, 62.1 mmol), mWB. (12.2 g. 68.1 mmol) h U "^A (5.60 

g, 68.3 Bunoi) (owmm. (65 mL) mwm.^ 100 T 1.5 nwm\^t^. M"^^ 

10 n'^m'^^Wia^n\^. i^x5";i'X-'r;p$tO;l^ M^^^mtx 4-[(2,3-:^b 
Hn-7-p( h^'>-2.2-i^p^^;i/-5-o\/y^-;p)p<5"i/>]-2-7x-;W5(4H)- 

•^^■^'juy-^^t^m^m (16.9 g) -^mt^. i^rz. mm^mmu i^^^z^^v 
y'uifjvji-y^jw^^vxmu^m (3.72g) ^mco z.n^^^d^j-)v aoo 

mL) mmirh^i^h. (0.20g, l.gmmol) <&ijn^, 3B#WJPiyg8fibfeo 

■^^xmmit^m do. 5 g, w 44si;) m^r^o 

mM. 184-186 "Co 

'HNMR (CDCI3) 61.50 (6H. s), 2.99 (2H, s), 3.66 (3H, s), 3.85 (3H, s), 7.00 
20 (2H, s), 7.43-7.64 (4H, m), 7.67 (IH, br s), 7.86-7.95 (2H, m)o ■ 
10 7 

a-(^>y-r;PT^y)-2, Hp-7-^ h4^v'-2,2-v?^5^;P-5-^>y7^> 

2- (^ > ^ y ) -3- (2, z-y t F a-7-p^ h ^ v-2, 2->?7^ 5";W5-^ >y :? 7 

25 x;W-2-yD^>i? ;!<5^;i/XX'r;P (11.5g, 30.2 mmol) ©xh^bHD^^^ 
(100 mL) ^^tc 10% ny-^^h./^m m ^TfCiSi) (1.2 g) ^MX. i^Mmm 

50 "c T 4 mmwhtco mm^^^^v. ^m.^mmm\^tc. #^n^c 

^^^v-f v:/Dtf;i/x-x;i'Ti5fe#l^T> SM-fb-g-tJ (lo.ig. w 87X) ^# 
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11!;^ 160-162 Vo 

'HNMR (CDCI3) (51.50 (6H, s), 2.98 (2H, s), 3.15 (IH, dd. J = 13.9, 5.1 Hz). 
3.23 (IH, dd, J = 13.9. 5.9 Hz), 3.75 (3H, s), 3.78 (3H, s), 5.04 (IH, dt, 
5 J = 7.5, 5.5 Hz), 6.48 (IH, s), 6.53 (IH, s), 6.59 (IH, br d, J = 7.5 Hz), 
7. 36-7.57 (3H, m), 7.71-7.79 (2H, m). 
10 8 

2-y 5 y -5- (4, 4, 5, 5-x h ^ ^ ^;i/-l, 3. U y >-2— T JV) 

10 5-3-HT>h^n;i'i!^5'Jl/ (2.78 g. 10.0 mmol) h U X5^Jl/T$ > 

(4.2 mL, 30 mmol) (D 1, 4->?^^ri^-> (20 mL) [\.\' -\d:X(z^y 3^:=-M 

X7^'7):7xP-fe>]e^>7PnA°^i;<^A(II)>^/7DD;p^^>m (82 mg. 0.10 
mmol) §iD^, 4,4,5,5-xN^^5^;i/-l,3,2-i^;t+1i-)^D^> (3.7mL, 25mmol) 

^MTtfc, m^ntcm^m^^mm^r. so t:^ u mmmwi^rco En^m 
\z^h. wm:i^^)v-^^-^>ti^^n^^^\^x^m^'^m (1.45 g, iR^52!i;) ^ 

20 mM. 110-112 t:. 

'HNMR (CDCI3) 61.33 (12H, s), 3.86 (3H, s),. 5.96 (2H, br s), 6.63 (IH, d, J 

= 8.3 Hz), 7.67 (IH, dd, J = 8.3, 1.5 Hz), 8.33 (IH, d, J = 1.5 Hz)o 
10 9 

4- (4, 4, 5, 5-x h 5 ^ 5^;P-1 , 3, l-'-J^^'^'^ U ^ M ^.t#^ X5^;l'XX 

4-3-H^E#^X5^;!/ (2.76g, 10.0 mmol) U X5^;i/T$ > (4.2mL, 

30 mmol) (O \A--J^^^y (20 mL) mWiZ [1, 1'-lfX (i^:7xx;i/7jNX7W' 7) 
yx.U^y^V^UU;'%y-jyh,iM)-Ji'UU^^y^^ (82 mg. O.lOmmol) ^ 
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4,4,5,5-T-h^>^5";i/-1.3,2->':t=¥lJ-4^a^> (3.2mU 22 nimol) 

LTco m^ntzM^f^^^mmm^T. so h mm. m vr- 3 mmmwv 
feo mM-^mzTK^m^. mmj^r^^jvrzmmmbrc. ^tD^tctrnm^yi^:^^ 

(A^-y->/i^i?x5^;i/ 20:1) izmvTmm^t^^ (2.26 g. mm m) ^mco 

'HNMR (CDCI3) 6 1.36 (12H, s). 1.40 (3H, t, J = 7. 1 Hz), 4.39 (2H. q. J = 7. 1 
Hz), 7.86 (2H, d, J = 8.4 Hz), 8.03 (2H, d, J = 8.4 Hz)o 
10 110 

j8-(^>l/'r;i/T5y)-2,3-5^t Hn-7-^ 2-J^^)V-h-^>'/y^> 

-fuz-^ym ;<5=-;i'X7:7';l' (3.84g, lO.Onmol) (Dxh^bK077> (30inL) 
15 mMmiZyiamit'^^m'^h^)^^ m%) (1.26 g, SOmmoO ^iJP^fc, #6.nfc 

t>^rz^mm^7i(,x^2m^w. msmmi^td. ^^^^^ j-}v-^Mv:fu\f.)v 
j:-~^}v-fy^^nm^\^xm.mit^m (2.65 g. tm n%) ^m^. 

20 155-158 "C, 

'HNMR (CDClj) (51.50 (6H, s), 2.91 (2H, d, J = 7. 2 Hz), 3.00 (2H, s), 3.66-3.87 

(2H, m), 3.82 (3H, s), 4.20-4, 38 (IH, m). 6.37-6.48 (IH. m), 6.63 (IH, s), 
6.67 (IH, s). 7.35-7.55 (3H, m), 7.65-7.73 (2H, m)o 

mm\ 111 

25 wm. 2-{^yV^)V7^J)-^-{^,^-y\l^u-l-:^v^^y-2,2--J^^)V-^-^y 

/3-(^>yV;i/T^/)-2,3-5^t HO-7-p<> b^v'-2.2-vpt5^;i/-5-^>V'7^> 
>^D/V-;i/ (3.13g,8.81imoi) ^j;r>' 4-(v^5^j|/7^/)l^U v> (lOSmg. 
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0.884 mmol) ©T-b^k FP7^> (30 mL) J1«{3 h U X^;1/T^ > (1.84inL, 
13.2 mmol) ^^UmT^Wm. (1.16 mL. 12.3 mmol) ^?iSlTb, ^Mrd 20 ^m}^ 

5 ^VX^mit;^^ (3.26 g, iR^ 93X) S:#fc, 
ill!;^ 141-142 t:, 

'HNMR (CDCI3) (51.50 (6H, s), 2.11 (3H, s). 2.79 (IH, dd. J = 13.7. 8.3 Hz). 
2.93-3.05 (IH, m), 3.00 (2H, s), 3.82 (3H. s). 4.15 (IH, dd. J = 11.4. 4.1 
Hz), 4.28 (IH, dd, J = 11.4, 6.2 Hz), 4.47-4.64 (IH, m), 6.43 (IH, br d, J 
10 = 8. 4 Hz). 6.61 (IH, s), 6.64 (IH, s), 7. 38-7.57 (3H, m), 7.70;-7. 78 (2H, ffl)„ 
112 

N-[3'-(l,2,3,4,8,9-^^tM:i H 0-6-;^ h + ~>-3, 3. 8, 8-5" h ^ ^^^JVyu 

[2, 3-h]-r y^y u >-i-'i';w [i, i'-H7xn;i/]-3-r;W7ir h 

1 0 tmm(D:&mz^y), N-[3'-(3,4,8,9-t- h^t 1^D-6-^ h^-y 
15 -3, 3, 8, 8-x H 7 ^^;W7 P [2. 3-h] •< V 4^/ U >-l-^ }V) [1, 1' -\£y 3^-JV]-Z- 

MM, 162-165 x: (Wm:^^)V-^^-^»o 

'HNMR (CDCI3) (51.18 (3H, s), 1.21 (3H. s)', 1.25 (3H. s), 1.34 (3H. s), 1.85 
(IH, d, J = 15.8 Hz), 2.20 (3H, s), 2.47 (IH, d, J = 15.8 Hz), 2.56 (IH, d, 
20 J = 15.4 Hz). 2.83 (IH, d. J = 15. 4 Hz), 3.87 (3H, s), 5.00 (IH, s), 6.50 (IH, 
s). 7.15-7.66 (9H, m). 
##^1 1 3 

3-S^T7-N-(3,5->?ti7nn-4-tru>':::;W^>X7$ H 
3-S>T/^m#i? (2.71 g. 18.4 mmol) ^^ZSmt.'^^^-Jl' (10 mL) 

:5 1. 5 mmmmmrnvrcio Rit^m^mB^^u mmiz h)ux.>^mxxnumBm 

mVlto 4-75y-3,5->^i^DDtfU5^> (2.50 g, 15.3 mmol) (^xh^kKp^ 

7> (30mL) mmm^^i^v. ymit-rhv^A m%m^nm (1.34 g, 35.7 
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mLtc. m^^mmji^jv-^^ijryt^i^n^^i^^ mmm^m (0.45 g. w 
5 mmit'^^ (0.66 g, ^-^^izntzo 

Ml^ 242-244 Vo 

'HNMR (CDClj+DMSO-dj) 6 7.65 (IH. t, J=8.0Hz), 7.87 (IH. dd, J=1.4, 8.0 Hz), 
8.34 <1H, dd, 1=1.4, 8.0 Hz), 8.49 (IH, s), 8.58 (2H. s), 10.24 (IH, br s)o 
##^J 114 

10 3->/Ty-N-(3, 5-i?^7 D 0-l-:t^zy H-4-t:U ^>X7^ 

3-'>Ty-N-(3,5-v?^DD-4-lf 'J>^-;0^>X7S h* (1.06 g, 3.78 mmol) cfe 

^ZS \a-^UUm^MM^ (10%) (2.80 g. 11.3 mmol) Oiimx5";i/ (20 mL) M 

mm^. ^^^la^T, 50 "ct 15 mmuwi^tco Kmm\z7K^^u^:tmm.i- 
h^j^Ammm^. mmj:-^)vrmmbr::o ffltbM^TKifcbm mmmv 

^■^^ 23:2) {;:^tfc^,I^i?x^;[/-^^1^->-;6ie>SM^L,^S'fb^% (0.88g. 

iR^ m) ^ntco 

mM, 234-235 *C. 

'HNMR (CDClj+DMSO-dj) (5 7.65 (IH, t, J=8.0Hz), 7.87 (IH, d, J=8.0Hz), 8.26 
20 (2H, s). 8.32 (IH. d, J=8.0 Hz), 8.47 (IH. s), 10.16 (IH, br s). 
115 

l-(7-Xh^5/-2,3->^t HD-2, 2-i^^5^;P-5-'^>V7^XJW-2-^5^;i/-l-:/p 

7-x h + e/-2, 3-v b F a -2, 2-i>^^5^;i/-5-^>y :7 ^ >;^j Jl/#:^1j-;i/7^t F 
25 (30.0 g> 0.136 mol) ©xh^tHP7 7> (50 mL) @^^3ac}^L> zn\Z 2- 
:/D^:/d;^> (25. Ig. 0.204mol) ^^ZS^^^^z^t^Jx (4.97g. 0.204iDol)d> 
&iiMUfci^Ux^-;i'IS^(D5=-b-7t:Fa7^> (50 mL) mmm^iiaX> M"^ 
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it-^m (29. 8 g, iR^ m) 
100-101 "Co 

'HNMR (CDCI3) (5 0.77 (3H, d, J=6.6 Hz), 1.02 (3H. d, J=6.6Hz), 1.42 .(3H, t, 
5 J=7.0Hz), 1.51 (6H, s), 1.77 (IH, d, J=6.6Hz). 1.80-1.99 (IH, m). 3.00 (2H, 
s). 4.12 (2H, q, J=7.0 Hz), 4.21 (IH, dd, J=2.8Hz. 7.2 Hz), 6.70 (2H, s), 

##^J 116 

1- X b^>'-2-(2-p<5^;i'-2-yp^njl/:t4^v')^>if>' 

2- X^^r'>7x/-;^ (5.00g,36.2iDmol).3-^DD-2-;>^5^;Wl-::^D^> ^3.93 
10 mL, 39.8M0I). l^mi^)'Oh. (5.75g> M.^moX) ^i:XSB^i\:,in^)^h. (0.60 

g. 3.62 mmol) © N.N->?^5^;|/7}n;1/A75 H (25 mL) S^^fflmT, 

bx. ^fb-g-ti (5.90 g, w m) ^mtzo 

15 ^^X<^o 

'HNMR (CDCls) (51.44 (3H, t, J=6.9Hz), 1.84 (3H, s), 4.09 (2H, q, J=6.9Hz), 
4.50 (2H, s), 4.97 (IH, s). 5.10 (IH, s). 6.88-6.91 (4H, m)„ 
1 1 7 

2-x b ^ v-6- (2-^ 5=-;i/-2--/P ^x;i/) 7 X y 

20 l-Xb4^'>-2-(2-^5";W2-yp^x;i/^^v')^>if> (5.80 g. 30.2 mmol) (D 

N,N-i?x5";i/rxu> (12 mL) mm^. m^nmnrf. 205 'c-r 3.5 mmmwh 
fco ^mm^Mmzmbrcmz^if^L. 2 m mk (39 mu ^}!jD^T@^mx5^;n? 

ttffi^^TK^UfcmMffiMt'T, Mfb^t/ (5.60 g, iR$ 978;)^ 

25 m^mo 

•HNMR (CDCI3) 61.44 (3H. t, J=7.0Hz), 1.75 (3H. s), 3.36 (2H, s), 4.10 (2H, 
q, J=7.0Hz), 4.69 (IH, s), 4.80 (IH, s). 6. 65-6.79 (3H, ni)o 
##^J 118 
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7-X 3-i?b HP-2, 2->?^5^JW^>y77> 

2-Xh:^>^-6-(2-^5^;i/-2->^D^-;i/)>'xy-;i/ (5.50 g, 28.6 mmol) (Dh)V 
X> (30 ml) ^^{CH7y^ti5j^'^^e?X^;i/X-x;P^#: (3.99iiiL> 31. 5 mmol) 

^M^. ^^mm^r. loorT L^mmm.¥^hrco Ki^^m^muizm 

5 bfc^tc 1 ikPmit-^h^J^ATUmn (30 mL) SJfl;^. Tift til b fee ^ 

^-y^)il^)Vtiyhi^U'^V^=77^— (^4^it>/IMX5^;i/ 97:3 19:1) 
^M'fb'&tl (2.90 g, m 53X) 

10 'HNMR (CDClj) 51.43 (3H, t. J=7.0Hz), 1.51 (6H, s), 3.02 (2H. s), 4.12 (2H, 
q, J=7.0 Hz), 6.71-6.78 (3H, m)o 
##M 1 1 9 

5_ypc£_7_X h4^>.-2, 3-S^t: HD-2, l-P^';')VK>'/y 
7-Xh:^i/-2.3->^k Hn-2.2-v^^5^;i/-^>y77> (10.0 g, 52.0 mmol) Oh 
15 )VJL> (50 mL) -^QX:\Z-^nh. (8.72g. 54. 6 mmol) $liTLfc„ 

-^h^^y^- (^^•^>/mmx.^)l 19:1) {CftU. ^Mrt:^«^ (13.6g. JR* 

96!i;) ^mrzo 

20 55-58 X: (^>^», 

'HNMR (CDCI3) 61.43 (3H, t. J=7.0Hz), 1.50 (6H. s), 3.00 (2H, s), 4.09 (2H, 
q, J=7.0Hz). 6.83-6.85 (IH, m), 6.86-6.88 (IH, m), 

##M 12 0 

7-X h ^ Z-z^ h P □ -2, 2-i^p^ 5^;W5- (2-^ ^;i/-2-7°D ^x;w ^>Vy^ 
25 > 

5-::fD^-7-Xh:^^>--2.3->^b HP-2,2->^^5^;U^>>/7^> (3.60 g, 13.3 
mmol) Oxh^kHD>'^> (30 ml) B'^^ -78 "CtC^tSPb, 1.57 M ti-^^)]^ 
^J^^yA^^-^ymm (9.30mL, 14. 6 mmol) ^mfl'X. ?g-&I^S:ll^a^T 15^ 
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fm.WhtCo Z.fl\ZB^im (I) (K39g, 7.32 Mol) SrJP;!, ti-^^^^^J^T 

T15 ^fmwi^tzo m^m^ -4o 'x:\z'^nhtc^ z-^uu-i-:^^}v-\--:fu^ 

> (1.44 raU U.Gmmol) ^JjlTb. »TT 15 :$^Wj^bfco SJS^^leiTK^llP 

5 Myh^u'^V^'yy^- (^4^1^>/@^mxg^;i/ 19:1) {c^^b. ^m^^m 
(2. 34 g. JR^ m) tintco 

'HNMR (CDCI3) 51.41 (3H. t, J=7.0Hz), 1.50 (6H, s), 1.68 (3H, s), 2.99 (2H, 

s), 3.22 (2H. s). 4.11 (2H, q, J=7.0 Hz), 4.73 (IH, s). 4.78 (IH, s),.6.56 
10 (IH, s), 6.58 (IH. s), 

##M 12 1 

mm^'^JVr^y a. 67 g. 24.8 mmoO (D\^Vz^> (6 mi) ^S?K(C5K)^T. 3- 

->Ty'^>if>:^;p5iN-;w^PU h (5.00 g. 24.8 mmoi) ^M^. ^i^T 3 mm 

lim'7i^^-'>'i7A±T^^i, MBm^V. ^mit^m (4.49g. W 92X) ^ 

'HNMR (CDCI3) (5 2. 73 (3H, d, J = 5. 4 Hz), 4.51 (IH, br), 7.69 (IH, t, J = 7.8 
20 Hz), 7.88 (IH, dt, J = 7. 8. 1.5 Hz), 8.00 (IH. dt, J = 7. 8, 1.5 Hz), 8.17 (IH, 
t, J = 1.5 Hz)„ 
##M 12 2 

N- [3- [ [ (s-^-T 7 :7 X - ;i/) x)]y^s:i)V] 7^/]y xn;i/] b t 5 H 

3'-T^/7-feh7XU H (745 mg, 4.96 mmol) Ox h^t HDy'^^ (10 mL) ^ 
25 ?^t^ic}^T. hUX5^;P7^> (0.76 ml, 5.46 mmol) ^i^^XSZ-iyJ / ^>ii> 
X;P7Jn o ij H (1.00 g, 4.96 mmol) <&Jn^, ^MT 3 mm!X.WVrcc SiS 
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tiyM'yA^u-^h^yy-C- (^+i^>/i^^x5";l/ 1:1 1:2) izmv. 

mm^t"^^ (1.39 iR^ 89«) ^m^tLxmrco 

'H NMR (CDCI3) 52.23 (3H, s). 6. 97-7.03 (2H, m), 7.21 (IH, d. J = 8.2 Hz), 
7.51-7.64 (2H, m), 7.73-7.81 (2H, m). 7.96-8.10 (2H, in)„ 
5 12 3 

2- [ [(s-s/T y 7 X t5 y ] T-fe h 75 h 

3- >Ty^>'-if>X;P4^:n;i//7aU H (538 mg, 2.67 mmol) (DtfU5^> (3 mL) ^ 
miZ^^Jzy>r^\^mm.m, im mg, 2.67 mmol) ^M^. ^UX 1 B#Pb1, 60 "C 

10 mmhrc, -^ti^rc^mm^ 1 m mm^J:zsm^miti-hv^A7Kmmrmw. 

mmi'hV^A±V'^m. ^M. MJESUb, (180 mg. W 28X) S 

'H NMR (CDClj) 5 3.57 (2H, d. J = 5.7 Hz). 6.25 (IH. br s). 7.00 (IH, br s). 
7.68 (IH, t, J = 7.8 Hz), 7.76 (IH, t, J = 5.7 Hz), 7.87 (IH, dd, J = 7.8, 
15 1.4 Hz), 8.12 (IH, dd, J = 7.8, 1.4 Hz), 8.14 (IH, t, J = .1.4Hz)o 

mmm 124 

y-N- (Ac^lJ-k K P-2-:t^^^y-lH-7ift?>-3--r ;i/) ^>if >;j^;i/3i>>7 ^ 

3-T5y^4^1?-t: HP-2H-T-lit:>-2-:r> (305 mg, 2.38 mmol) ©T-h^kKo 
20 (3 mL) 1 H ym^t^ h V ^ A7i(.mW. (2 mL) ^^ZS l-z/J J 

•if>X;l/Jl^-;i/i5^DU H (400 mg, 1.98 mmol) <&ilP^, ^MT 3 n^m^\^tz.o 
im'U^m\zi!^^^UV^V-fu\i)\/:x.-=T)\/-^nM. 7K*5 

c^:tJ?i^-ry:/ptf;^x-x;^T^5fe^tL., ^Mib^ti (360 mg> iK^ 62%) ^i^^t 

25 'H NMR (CDCI3) 5 1.34-1.90 (4H, m), 2.02-2.16 (2H, m), 3.11-3.25 (2H, m), 
3.87-3.92 (IH, m), 5.99 (IH, br s), 6.25 (IH, br s), 7.65 (IH, dd, J = 8.4, 
7.8 Hz), 7.84 (IH, ddd, J = 7.8, 1.6, 1.4 Hz), 8.04 (IH, ddd, J = 8.4, 1.6, 
1.4 Hz), 8.15 (IH, dd, J = 1.6, 1.4 Hz)„ 
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##^J 12 5 

*U'^7A tert-:/l>^>'H (11.8 g, 105 mmol) ^e?;^ l>4^'>Xi$'> (75 mL) \Z 
H^LT -70 "C OTtJt^t, h;i/X>x;i->tc:n;i/;><5^;Ky>'T-H (10. 2 g, 
5 52.5 mmol) ^lP;l§, -70 t: IJ^ITT 30 "^Wi^^W^. 2, Ho-7-;^ h + 
>'-2,2->?>t5^;i/-5-^>y7 7>*;>3}?=^'y-;U'rt: H (10.4 g, 50 mmol) 
h^>-X^> (25 mL) 10 ^rplT?^TL-;to -70 t: JIJ^^TT 30 5)-P^y{>^^?i 

-ff, ^^y-;i^ (75 mL) $JP^T^«Tt$7< 0Mb, 2 rajPf^M^ 

X-x;i/-ei5fe#-. ^^ibT^ISfb^tl (6.85 g> »63X) ^#fCo 
•HNMR (CDCI3) 61.51 (6H, s). 3.03 (2H. s). 3.67 (2H, s), 3.87 (3H, s), 6.66 
(IH. s), 6.74 (IH. s). 
15 12 6 

2-(2,3->^h HO-7-7^ h^>'-2,2-i^p<^;i/-5-^>V7^x;i/)-2-^^;l/7'PA' 

>xhu;u 

BOX tftttTK^-fbt^ h U C7 A (2.92 g. 73 mmol) S N,N->?^5^;l'3i^;UA7^ H (75 

mL) {C»bT7k}^TT 2,3-vh FP-7-^ h^->-2,2-v^f^;i/-5-^>y-7'^ 
20 >r-khXbU;i/ (7.95 g. 36.5 mmol) ^^b-roiD^fc. ^MT 30 
?gif, :^tK*?^rTT3-H^i$^> (13 g, 92 mmol) ^ 5 ^)'KT?tTb;'^o 

m^>'^J:^^My^^ti^h^yy^~i,ziiLs ^^lJ->/I^mx^;i/ (5:1) 

25 T?^ffiL'Te6«IlB^^Sie)T«i?llbTSia{b'&tl (8.6 g, W 96X) ^%ito 

'HNMR (CDCI3) 61.52 (6H, s), 1.71 (6H, s). 3.04 (2H, s), 3.90 (3H, s), 5.82 
(IH. s), 6.87 (IH, s). 
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12 7 

2-(2, Z-Ph 2-z^^^)V-i-^yV7y:=-)V)-2-;f>^)V':fun 

2-(2,3-5^t: Hp-7->^ h^v-2. 2->?^5^;i/-5-^>y~7 ^;i;i/)-2-p^5^;W7°n a' 
5 >nhg;i/ (8.6 g. 35 Dunol) S^iS^/-Jl/ (105 mL) t^d^b. JiKi^TT 1 M tK 
iS^b::^^U'^A*^?^ (52 mL) t 30« m^>ic^7K^?S (7.94 mL) ^M^xm 

10 (7. 73 g, w 84a;) ^mco 
m.^ 112-113 t:o 

'HNMR (CDCI3) 51.51 (6H, s), 1.56 (6H, s), 3.03 (2H, s). 3.87 (3H, s), 5,30 
(IH, br), 5.45 (IH, br), 6.73 (IH, s), 6.81 (IH, s)o 
##M 12 8 

15 N-[2-(2,3-e^t: FD-7-pt h=¥z^-2, 2-5^p^?Jl^-5-^>y7^:n;i/)-2-^5^;i/:/n 

^m:ff:^n.m^x7m<[:^)^'yj^r)k^:=-^A (0.235 g, 7.5 mmoo oD^^h^t 

\^uyy> (15 mL) mMm\Z 2-(2,3-i^t HO-7->< h^i^-2, 2--J:^^)V-5-^> 
V'7^:njW-2-^5^;i/yDA°>T5 F (0.791g, Bmmol) ^M^^. ^M.X 30^ 

20 $e>fc 1 ^m^s^bfeo myxmmx^)v (15 mD ^m^x 

ly^Axmm. teMbfeo ^^tf^T-h^hFP7^> (10 ml) \m 
/5^UX}^TTt:U>?> (0.73 mL, 9 mmol) t^>'M )V^U^J 1^ (0.53mL, 4.5 
25 mmol) ^U^XMrnX 15 I^ISd^^Miffco (20 mL) ^MX 

XTi^tm.iti'hv^Aykmmxmwu mt-Tif^^i^^Ax^j^. ^m. mmwm 
jv (3:1) xmiiivxmm^^MibxmmLmmit^m (0.572 g, W53«) ^ 
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ntco >?X5^;i/X-T-;U/^^lJ-> (1:1) Hj^^nB^LTco 
M 109-110 "C. 

'H NMR (CDCI3) 61.38 (6H, s). 1.53 (6H, s), 3.04 (2H. s). 3.61 (2H, d, J=6 
.Hz). 3.88 (3H. s). 5.80 (IH. br), 6.76 (IH, s). 6.81 (IH, s), 7.3-7.7 (5H, 
5 m). 

##«r!| 12 9 

3-i/Ty-N-[2-(2,3->?t: KD-7-p^ h^-y-2:2-z^;f^^)V-5-^>'/yy=-}V)-2- 

Sm:^fXE^ffT7]c^^bU^':7AT;i'5X^7A (0.475 g. 12.5 nmol) ©xh^h 
10 KP7^> (33mL) 2-(2.3-i?t:HD-7-^h^v-2.2-J^^5";P-5-^> 
'/y^~)l)-2->^^)V^U/'^yTS. H (1.32 g, 5 mmol) ^iM^^o 30 ^ 

r^5j/^$iiif> $e>ic immmmMT^o ^?^TT'S^mx^;i/ (25 mD mn^x 

30^»tii-t?^ ^>K7lC (15 mL) ^Jn^. •fe^-f h^fflViT^^tl&l^t, 

15 ^>'^A-e^^. MJEMbfco mm^y-hy\i\'tiyy> (10 mL) 

j&^L. ■rh^tHD7^> (10 mL) ffT 3-v'ry^S#^ (0.883 g, 6 mmol) t 

N,N'-:i!j;V5j^x;ui;'f5yv-;p (0.392 g. 5.5iiimoi) t^^ja-r iQ^m^^^m 

mj^^ji (33 mL) ^m^x7KtMiti-h^)^A7mmxmwL. mm^^^-iy^y 

^^D-ymmj:.^)v (2:0 T^mbTie<j®^&*J6Ta«ib«iB^t;-&t> 
(0.955 g, mm m) ^mrco 

m^mo 

'HNMR (CDClj) 61.39 (6H. s), 1.52 (6H, s), 3.06 (2H, s). 3.62 (2H, d, J=6 
25 Hz). 3.88 (3H, s), 5.80 (IH, br), 6.75 (IH. s), 6.81 (IH, s), 7.4-8.0 (4H, 
in)o • 

0mm 13 0 

[[2-(2,3-i^k FD-7-^ h^>'-2,2-i^;^5^;i/-5-^>y7:7x;W-2-p<^;uya 
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^l!l;^fX^Mt|'T7Kll^t;U5^'^ATJl^5X'^7A (0.285 g, T.Smmol) Oxh^k 
Kn7^> m\aL)mmmz 2-(2.3-i^t:Ho-7-^h^>'-2,2-v^5^;W5-^> 
y7^x;i/)-2-p^5';i/7'PA°>T^ H (0.791 g. Smmol) ^Jn^^. MMX ZO ^ 
5 Pmli^^^iiif. 1 I^F^iDi^j5Sbfe. ^?&TT@^i!X^;i' (15 mL) ^JP^T 

30 ^Kd>#?g1f. ^tK (15 mL) ^in;l, -fe^-f h^fflV^T^^tl^l^^. 

^>':7A•rm^ ii^flE^iilibfco ^@tf^xh7tFP>'^>' (10 mL) 

3i^L^k?^TTt!Ui?> (0.73mL, 9 mmol) ii^^DD^U^T^e^Jl'^X^";!/ (p.615 
10 g. 4. 5 mmol) ^iP;lT^fi-e 15 ltFB^;6^#igiffe. Kmm\zmmx.^JV (20 mL) ^ 

X5^J1/ (2:1) T^i±ibTBWH^^*feTJi$ib^lB{b^iil (0.51 g, iR^498!) 
15 ?fiiK%c 

'H NMR (CDCI3) (51.26 (3H, t, J=7 Hz), 1.34 (6H. s), 1.52 (6H, s), 3.03 (2H. 
s). 3.48 (2H, d, J=6Hz). 3.88 (3H. s). 4.13 (2H. q. 1=7 Hz). 6.69 (IH, s), 
6.74 (IH, s). 6.92 (IH, br). 

##M 1 3 1 

20 3-:/P^-N-[2-(2.3-i^h HD-7-^ h^>'-2, 2->?^5^;l/-5-^>y7 ^x;W)-2- 

2-(2,3->?t: Hn-7-^ K^^->-2, 2->?^5^;i'-5-^>V^7^x;i.)-2-^5^;i.ypA 
>T^H (1.00 g. 3.80 mmol) 05^h^bHP7^> (10 mL) ^?^{C>X}^T7K^ 
^t:U5^':>AT;i/^X'^A m%) (0.36 g. 7.6mmol) ^iBX. imiUmMMl^tco 
25 R^M^m^imX^. f\-(yU7s-n-^L)V m^^) (1.5g) ^jq;^. @^mx5^ 
;P (1 mL) cfecktXTfc (0.5 mL) ^{^•3<«9?iT. WWx.^)V^MXxmm-^mz^ 
MM^LT 2-(2,3-5^hFP-7-^ h4^>'-2,2-:^P^^;i'-5-^>y7^X 
;i/)-2-^5"jl/>'°PA°>75 
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Ctl^xh^h h*P7^> (8 mL) \zmMl^> hUX5^J1^7$> (0.64 mL, 4.6 

4.2iDmoi) ^mrh. mm.^ n^m^i^Ltc. Rmn^m\z7i^^M^. ^uw^ 
:L-f-)iif}^^m^itt^xmmi[:^m (1.41 g. f^m m) 

157-163 "Co 

'HNMR (CDCl3)ei.38 (6H, s), 1.53 (6H, s), 3.06 (2H, s), 3.58 (2H, d, J = 5.8 
Hz). 3.89 (3H. s), 5. 65-5.80 (IH, m). 6.76 (IH, s), 6.80 (IH, s). 7. 21^7. 31 

* 

10 (IH, m), 7.51 (IH. dt, J = 7. 8, 2. 5 Hz), 7.59 (IH, ddd, J = 7. 8, -2.0, 1.1 Hz). 
7.73 (IH. t, J = 1.8 Hz), 
##M 13 2 

(4-3-H7x:n;W:^;;i/n$>^ :7x^;i'^5^;i/x;^x;u 
4-3-H7xU> (4.38 g, 20.0 mmol) Ox h ^ h H n :7 ^ >^^{C^®:^ h U 
15 (2.65 g. 25.0 mmol) (D7jc (15 mL) mm^M^. ym'r^UU^m^>z^)\> 

(3.1 mL, 22 mmol) ^m~f. mM.T 15 ^WM^^bfeo Kltm^mZTK^M^. B 

V7°nif;i'X-x;U/0^?.||^^tTgM{fc'&tf (4.71 g, M 675K) 
20 illiC 132-134 'Co 

'H NMR (CDCI3) <5 5. 20 (2H, s) , 6. 64 (IH, br s) , 7. 18 (2H, d, J = 8. 8 Hz) , 7. 33-7. 45 
(5H, m), 7.60 (2H, d, J = 8.8 Hz), 

##M 13 3' 

[4- (4, 4. 5, 5-T- hy^ 3, 2->?:t++)-7i^ P y >-2-^ ;|/) 7 xx;i^] :*i;i.;t ^ 

25 >^ 7xx;i//a^;i/XX"r;^ 

(4-3-H7xr:;0:^j;i/A'S>^ 7xX;V;>^^;WXXx;U (6.50 g. 18.4 mmol) 

*5cfcCXhUX5^;i'75> (7.7 mL, 55 mmol) (D l,4-vpr+if> (35 mL) MmiZ 
[1,1' -tfX (5^7xx;i//jN7.7^y)7xD-fe>]>?i57nDA'^>?r>A(II)>?i57DD 
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}<^>^i^ (150 mg. 0.184 mmol) ^1]WX. 4, 4, 5, 5-x h 3, 2-i;:t+ 
V-t^ay> (5.9inL, 41 mmol) mTLTc. #^nfcM^#I§Sl^^a^T, 85 1: 
T 2.5 mmMWVfCo Ef^U-^m^^lf^L. 7jc<^i)n;l, @^^X5^;i/T2t3lttffiL 

MyA^a^hif^y^- K^1^>/B^^X5^;^ 10:1 (0^: 4:1) {C^bT^ 
S^k^i^ (5.47 g, iR^ M%) ^mtco 

•HNMR (CDCI3) (51.33 (12H. s). 5.20 (2H. .s). 6.76 (IH. br s). 7. 25-7. 52 .(7H, 
m). 7.75 (2H. d, J = 8.4 Hz)o 
##M 13 4 

N-[3'-(1.2.3,4,8,9-^:^^-y-t h + ^--3. 3, 8, 8-5^ h ^ ^ 7 p 

[2,3-h]< v+y u >-i-r;w [1, i'-if7x-;w-4-r;W7-k k 

Oi|^^©;&^{cJ;D N-[3'-(3.4,8,9-5^h^t Ko-ff-p< 
-3, 3, 8, 8-x h ^ 7 P [2. 3-h] V ^ / U >-l --T ;i/) [1 , 1 ' - 1' 7 x " ;H -4- 

'HNMR (CDCl3)ei.l9 (3H. s). 1.20 (3H, s), 1.25 (3H, s). 1.35 (3H. s). 1.85 
(IH. d. J = 15.7 Hz). 2.19 (3H. s). 2.48 (IH. d. J = 15.7 Hz). 2.57 (IH. d, 
J = 15.6 Hz). 2.83 (IH, d, J = 15.6 Hz), 3.87 (3H. s). 5.00 (IH. s). 6.50 (IH. 
s), 7.17 (IH. d. J = 7.4 Hz). 7.30-7.60 (8H. m)o 
##M 13 5 

3' -(1, 2, 3, 4, 8. 9-^:^^1^-h H D-e-^ h^i^-Z, 3. 8. 8-t- hy^^-Jlyu [2. 3-h] ^ 

y+y u >-i-^M [1. i'-ii7xn;n-4-T5 > 

mm 1 0 tmrno^m^z^ o 3' -(3. 4. s, 9-^ h ^ t h h^i^-z, 3. 8. s- 

T- h7^5^;U7n[2,3-h]'rv:^y U >-w;p) [i, I'-lf 7xn;W-4-r5 ya,,^ 
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'HNMR (CDCg (51.18 (3H, s), 1.20 (3H, s), 1.25 (3H, s), 1.34 (3H. s), 1.87 
(IH. d, J = 15.4 Hz), 2.43-2.60 (2H. m), 2.82 (IH. d. J = 15. 4 Hz), 3.72 (2H, 
br s). 3.87 (3H. s). 4.98 (IH. s), 6.49 (IH, s). 6.73 (2H, d, J = 8.4 Hz), 
7.11 (IH, dt, J = 7.3, 1.5 Hz), 7. 25-7. 47 (5H, m)a 
5 ##M 13 6 

3-'>Ty^J.#m (2.00g. 13.6 mmol) ©xh5tHP:7^> (10 mL) mf^^^ 
Jtb^ CtliZ N,r-;^7;Ufc;i/>?^5^V-;L' (2.42 g, 15.0 mmol) ^Jo^. 

10 ml) ^Mx. zo^mw^Lfc. Kft^mmBmmh. ^miz^^m^xm 
(1.66 g. m) ^mcio 

132-133 "Co 

15 'HNMR (CDCI3) 53.04 (3H. d, J=4.8Hz), 6.33 (IH. br s). 7.58 (IH. t. J=7.8 
Hz), 7.78 (IH, d, J=7.8Hz). 8.00-8.08 (2H, m). 
13 7 

2,3-i^t FP-6.7->^p^ H^'>-2.2-i?^9^;i.-5-(2-;>^5^;U-l-yp^-;W^>y 
20 0^mi tmm<D:^m\Z^iO. 4-t:Hn^'>-2,3-v^h^5>^>X7;PxbH;J>i 

^nrc, ^ri^0mm3tmm<D-^miz^y). 2,3-i?t:Hp-6,7-i?^h4=^v'-2,2- 
-j)^^)v-5-^>vy'^>tijv:^^^)Vy'}i Hit. ^^m5tmm(D:^miz^v) 
^m^t-^mzm^^^rzo w mo 
25 m^^^o 

'HNMR (CDClj) 51.50 (6H. s), 1.79 (3H, d. J = 1.2 Hz), 1.89 (3H, d, J = 1.2 
Hz). 2.97 (2H, s), 3.73 (3H, s), 3.93 (3H, s). 6.22 (IH, s), 6.69 (IH. s)„ 
##M 13 8 
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1- (1. 2, 3, 4, 8, 9-7^ h ^ t H h^z^-i, 3. 8. 8-x h ^ >^^)l^-\-y x.-J]^y 

C3 [2, S-hl-f v^^y U >-2-^Mx^ J y 

1. 2. 3. 4, 8. 9-r h 7 1 H V^z/-%, 3, 8, 8-r h 7 p< 5^;i/-l-7x D 

[2,3-h]-ry+y U > (503 mg, 1.49 mmol) ©t"!-^ t HP7^> (5 mL) ^?^(c: 
hUX5^;i/7^> (0.23 mL. 1. 64 mmol) :fei;t^>-fe5^;i/i^ n U H (0.12 mL, 1.64 
mmol) -^nx. ^MT 1 Bt^MJ^ibfeo R^sm.^m\z%i^^^^, i^i^X5^;i/T 

mmit-^m (380 mg, W 67!i;) ^fffc. 

193-195 'Co " * 

'HNMR (CDCI3) (51.25 (3H, s). 1.59 (3H, s). 1.61 (3H, s), 1.72 (3H. s). 2.17 
(IH, d. J = 14.6 Hz), 2.54 (IH, d. J = 14.6 Hz), 2.27 (3H. s), 3.12 (2H, s), 
3.88 (3H, s), 5. 81 (IH, br s), 6.56 (IH. s), 7.03 (5H, m)o 
13 9 

7 xx;i/ (1, 2. 3. 4, 8, 9-7^ h ^ t K D-6-^ h 4^5^-3, 3, 8, S-t" h ^ ^ 5^;i/-l-7 x 

x;i/7 o [2, 3-h] -< V 4^ y u >-2-^ ;w ^ ^ y > 

1,2,3,4,8,9-x h^h HP-6-y h + >'-3.3,8.8-7=-h7^5^;i'-l-7xx;i.7P 
[2.3-h]-ry^y U > (420 mg. 1.24 mmoO t Ka77> (5 mL) ^l^fd 

hUx^^Jl/TS^ (0.19mL, 1. 37 mmol) :feJ;r)Cy-fe:5^;p>^ D U H (0. 16 mL, 1.37 
mmol) <&*PA> ^MT 3 BfPflM^Lfeo KiSM^i^^3>JC7jc$a^, l^^X^jl/T 

m^-^m (415 mg, JR^ 76S;) ^mtco 
mj^. 190-225 Co 

'HNMR (CDCls) (51.42 (3H. s), 1.50 (3H, s). 1.57 (3H, s), 1.75 (3H. s), 2.29 
(IH, d, J = 14.5 Hz), 2.60 (IH. d, J = 14.5 Hz), 2.71 (2H, s). 3.92 (3H, s). 
5.85 (IH, s), 6.65 (IH, s), 7.07 (2H, d, J = 8. 6 Hz). 7.23-7.27 (3H. m). 7.36 
(5H, m). 
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-^mi 1 

3, 4, 8, 9- "T h 7 k F n -6- / h ^ v-S. 3, 8, 8- x h ^ ^)V-l- 7 x n 7 P 

[2,3-h]i'y4^y 

2,3-i?b h+>'-2,2->>^p^5^;l/-5-(2-p^5^;l/-l-7°O^Zi;i/)^>\/77 
5 > (2.09g, g.OOmmol) ^^ZS^>'/:=^hO }V (1.24g, 12.0inmol) (OS^^ (3ffiL) 

mm\z iox:rmmm a.omL) sr^siTb. 4o^wmj^ufc. sjsti'&ti 

10 ts'yA^U'^h^yy^- (^^'D->/Wm:^^)V 15:1 0^10:1) {c:#^L. 
iJ->j5^e>MH^{t;^itTS®it:^ti (1.55 g. W 51%) ^#fc. 
ife,-^ 128-129 "Co 

'HNMR (CDCI3) (51.25 (6H, s), 1.30 (6H, s), 2.19 (2H, s), 2.69 (2H, s), 3.92 
(3H, s), 6.61 (IH, s), 7.38 (5H, s)o 

15 ^^m2 

3, 4, 8, 9-T- h 7 k H D-e-;^ h ^ >^-3, 3. 8, S-y^ hy^ '^)V-\-{.\-i-y^}V) 7 P 
[2,3-h]-rV^ry'J> 

20 iil;^ 162-164 (@^i^X5^;i/-^^+>-»o 

'HNMR (CDCl,) 60.92 (3H. s), 1.17 (3H, s), 1.28 (3H, s), 1.29 (IH, d, J = 
16.3 Hz), 1.46 (3H, s), 1.91 (IH, d, J = 16.3 Hz), 2.78 (IH, d, J = 15.6 Hz), 
2.90 (IH, d, J = 15.6 Hz), 3.93 (3H, s), 6.65 (IH, s). 7.30-7.55 (4H, m), 
7.61-7.68 (IH. b), 7.81-7.91 (2H, m). 

25 "^^m 3 

4- (3. 4. 8, 9-x h 7 k H P-6-^ h ^5>-3, 3, 8, 8-x h ^ ^ ^^^^ □ [2. 3-h] 

yu>-i-r;i/)7x/-;p 
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m 48%. 

MM. 236-239 X: {^^ J^)V--MV:fu\f.)Vy.-v-)V)o 
'HNMR (CDCI3) 61.29 (6H, s), 1.30 (6H, s), 2.26 (2H, s), 2.72 (2H, s). 3.92 
(3H, s), 6.50 (2H, d, J = 8.4 Hz). 6.60 (IH. s), 7.05 (2H. d, J = 8.4 Hz), 
5 •&^M4 

3,4,8,9-f-h7fc KD-6-^ h^'>-l-(4-^ hc^'>7xn;W-3, 3,8, %-'rVy:^9- 

jP7P[2,3-h]-ry^y u> 

fc, w 49X0 
10 M 151-152 *c (i^i?x5=-;i'-'\+-y-». 

'HNMR (CDCI3) (51.23 (6H, s), 1.33 (6H, s), 2.28 (2H, s), 2.67 (2H. s), 3.85 
(3H, s), 3.92 (3H, s), 6.60 (IH. s), 6.91 (2H. d, J = 8.8 Hz), 7.34 (2H, d. 
J = 8.8 Hz)o 

15 3,4,8,9-r b^h FD-6-^ h^>'-l-(2-^ h:^v'7xz:;i/)-3,3.8,8-xh^^5^ 

;i/7P[2,3-h]-f y^^y u> 

fco m SIX. 

124-125 t: (@^mx5^;i/-^^+h»o 
20 'HNMR (CDCl,) 61.13 (3H, s), 1.27 (3H, s). 1.30 (3H, s), 1.42 (3H, s), 2.07 
(IH, d, J = 16.2 Hz), 2.17 (IH, d, J = 16.2 Hz), 2.61 (IH. d, J = 15.6 Hz), 
2.83 (IH. d. J = 15. 6 Hz), 3.68 (3H, s). 3.91 (3H. s). 6.57 (IH. s). 6.85 (IH. 
d, J = 8.0 Hz), 7.00 (IH, td, J = 7.5, 1.0 Hz). 7.21-7.28 (IH. m). 7.34 (IH. 
ddd. J = 8.3. 7.6, 1.9 Hz). 

25 ^^mQ 

(3. ^-J^ V^-yy xn;i/)-3. 4, 8, 9-5^ h 7 b F P-1-6-p^ h^>'-3, 3, 8. 8-r h ^ 

^=^)vyu\.i, 3-h]-r v^/ u > 



wo 03/035650 



250 



PCT/JP02/09760 



121-122 V (z^-iVfti\fJVX-5')V-^^-^»o 
'HNMR (CDCI3) 61.24 (6H, s). 1.33 (6H, s). 2.30 (2H, s). 2.68 (2H. s), 3.89 
(3H, s). 3.91 (3H. s). 3.92 (3H. s), 6.61 (IH. s), 6.87 (IH. d, J = 8.1 Hz). 
5 6.93 (IH. d. J = 1.8 Hz), 6.97 (IH. dd, J = 8. 1, 1.8 Hz)o 

3, 4, 8, 9-T h 9 b F n-e-^ h + '>-3. 3, 8, 8-x )^^)V-\-iy :c=.)U^^)V) 7 
□ [2.3-h]-rV4^/U> 

10 J|X^ 16X0 

M.-^ 77-79 t: (^^it»o 

'HNMR (CDCI3) (51.25 (6H. s). 1.34 (6H. s). 2.65 (2H, s), 3.06 (2H, s). 3.87 

(3H, s). 4.01 (2H. s). 6.54 (IH. s). 7.06-7. 27 (5H. m)o 

15 7 X -;K3, 4, 8. 9-x h ^ k F P-6-/ v-3, 3, 8. 8-x h y U [2, 3-h] 

^ y tf;i/x-T-;i/- A^r-y->d> e.i^S<b$-&TS^<t:-&tf^#feo ^km 7. 8«. 

m.^. 135-137 t:o 

20 'HNMR (CDCI3) 61.33 (6H. s). 1.35 (6H. s). 2.66 (2H. s). 2.75 (2H, s), 3.92 
(3H. s). 6.60 (IH. s). 7.42-7.53 (2H. m). 7.56-7.67 (IH. m), 7.96-8.02 (2H. 
in)o 

9 

1- [1. r -t!7x:n;i/]-4-^ ;i/-3. 4. 8. 9-x h 7 b H a-6-^ h4^->-3, 3. 8. 8-t- h 7 
25 >^ 5^;U7 D [2, 3-h] -f 7 / U > 

^ 33«„ 
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'HNMR (CDCI3) 61.26 (6H, s). 1.33 (6H. s). 2.32 (2H, s). 2.70 (2H. s). 3.93 

(3H, s), 6.63 (IH, s), 7.32-7. 52 (5H, m), 7.60-7.69 (4H. m). 

10 

3. 4. 8, 9-x h ^ t H h v^-S. 3, 8, 8-x b ^ >^ 5";i/-l- (4-^ 5^;i/7 x^jP) 

5 :7D[2,3-h]'f V=^^/U > 

158-161 x: (mm:x.^)\^-^^D'»o 

'HNMR (CDCl,) 61.23 (6H. s). 1.32 (6H, s). 2.25 (2H, s), 2.39 (3H. s), 2.67 
10 (2H, s). 3.92 (3H. s), 6.60 (IH, s). 7.18 (2H. d, J = 8.0 Hz). 7; 24-7. 32 (2H. 

in)o 

^^m 1 1 

3, 4, 8. 9-x h ^ k F P-6-^ b^v'-S, 3. 8, 8-5^ b y (.2-^^)17 x:i;W) 

yu[2, 3-h] V ^ / u ymmM 
m&mmvxmmit'^^^nrzo m 54x, 

'HNMR (CDCls) 61.28 (3H, s), 1.30 (3H, s), 1.52 (3H, s), 1.56 (3H, s), 2.01 
20 (2H, s). 2.21 (3H. s), 2.92 (2H. s). 3.96 (3H, s). 6.68 (IH, s), 7.15-7.48 
(4H, in) . 

^^m 1 2 

l-{i-:/0^yx.=.)V) -3, 4, 8. 9-x b 7 1 b a-6-^ b =^^->-3. 3, 8, 8-x b ^ ^ ^Jl 

7 n [2, 3-h] •< y =^ / u >mmm. 
25 ^mi 1 tmm0:^miz^^ 4-7'D^^>v::^bu;i'^fflViTSM<b'&ti&# 

fco urn 40%o 

M 140-145 (S^i?x5^;i/-e^x5^;i/X-x;Wc 

'HNMR (DMSO-dfi) 61.25 (6H, s), 1.43 (6H, s), 2.25 (2H, s), 3.15 (2H, s), 3.94 
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(3H, s). 7.10 OH, s), 7.59 (2H, d. J = 8.6 Hz), 7.89 (2H, d, J = 8.6 Hz) » 

-^^m 1 3 

3, 4. 8, 9-x h ^ t F a-B-^ h:^5>-l-(3-/ h4^->:7 x:n;i/)-3. 3, 8, 8-r h 

;i/7 n [2, 3-h] < y ^ y u >mmM 
5 -^^m 1 1 tmm(D-^mz^ d 3-^ h^y^^y^/- h ^jjv^m^^x^mit'^^^ 
%ito urn mo 

'HNMR (CDCI3) 61.34 (6H, s), 1.48 (6H, br s), 2.30 (2H, s), 2.86 (2H, br s), 
3.91 (3H. s), 3.97 (3H, s), 6.67 (IH, s), 6.99-7.10 (2H. m), 7.21 (IH. br s), 
10 7.35 (IH, t, J = 7.9 Hz). 

^mi 14 

3, 4, 8, 9-x h ^ 1 1^ P-6-p^ h ^ v-1 , 3, 3, 8, i-^>^y^^)Vy O [2. 3-h] V 4^ / 
15 > (697 Dig, 3.00 mmol) (D7±h:=^h^) )V (0.9 mL) ^^^C^KJ^T^IW (0.45 

20 4- (^^it^/S^mx^^;!^ 5:1) \Z^L. ^^-i v:/u\f)Vx.-T-)V-^^D->i)-^ 
^W^it'^'iiXmm^t^m (431 mg, JK^ 53!I;) S#fc. 
Sl;^. 112-113 t:o 

'HNMR (CDCI3) 61.17 (6H, s), 1.53 (6H. s), 2.30 (3H, s), 2.58 (2H, s), 3.27 
(2H, s). 3.90 (3H, s)., 6.53 (IH, s)o 
25 1 5 

3, 4, 8, 9-T- h ^ t H n-6->^ h ^ 5^-3, 3, 8. 8-r h ^ ^ ^JV-l-ii- If U $^x;i/) y n 

[2,3-h]'i'y+y u> 

4-i/7/tfUi?> (312 mg, 3.00 mmol) (Dh)VX.> (1.5 mL) ^I^JCTlcJtTM 
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m (1.2 ml) &?iTb;^Co ^tg^^Ol^t, 2,3-v?tFD-7-^h^>--2.2->^P^5^ 
;i/-5-(2-^5^;i/-l-yD^n;i/)^>V7 7> (697 mg, 3.00 mmol) Oh;l/X> 

(o.smL) mm^in^. 80 -CT i^.MmwhTco Kmm^mz^K^iJu^. iKth 
h^yy^- (A^tf>/i^mx5^;i' 3:1) \zmL. mm.x.=^)i^-^^D->f}^^^ 

^it-^iiX^mih^^ (294 mg. W 29»;) 
M 173-175 "C. 

10 ^H NMR (CDCI3) 61.26 (6H, s), 1.33 (6H, s), 2.23 (2H, s), 2.70 (2H, s), 3.93 
(3H, s), 6.63 (IH, s), 7.35 (2H, d, J = 6.0 Hz), 8.67 (2H, d, J = 6.0 Hz)o 
^l^m 1 6 

l-(2-y)V:toy xX;V) -3, 4. 8. 9-x h 7 k H D-6-;< > 4^ ^--S, 3, 8. S-x h ^ 

)vy p [2, 3-h] v^/ u ymmm. 

'HNMR (CDCI3) 6 1.33 (3H, s), 1.38 (3H, s), 1.61 (3H, s), 1.81 (3H, s), 2.20 
20 (IH, d. J = 17.0 Hz), 2. 32-2.45 (IH, m), 2.95 (IH, d, J = 16.2 Hz). 3.18 (IH, 
d, J = 16.2 Hz), 4.02 (3H, s), 6.74 (IH, s), 7.15-7.28 (IH, m), 7.41 (IH, t, 
J = 7.7 Hz), 7.59-7.76 (2H, m). 
1 7 

3, 4, 8, 9-x h ^ b H D-6-p^ h^^-Z, 3, 8, S-x h 7 ^ 5^;i/-l- (3- tf U >^x;i/) 7 D 

25 [2,3-h]-ry^y u> 

3-vTy t!'Je?> (312 mg, 3. 00 mmol) (^h;VX> (1 mL) ^^ZMB (1 mL) m 

mz^T^T'i^mm. (o.eo mu. ^v^t 2,z-y\i)^u-7-^h^y-2,2-i^^'^)v 

-5-(2->^5^;U-l-:/a^x;i/)^>y77> (697 mg, 3.00 mmol) <Dh;i/X> (0.5 
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mL) mm^Mx. 80 "CT 1 mmmi^Lrco i^-ryyp 

^ii-T^^ftl'&tf (301 mg, SOX) 
113-114 -Co 

'HNMR (CDCI3) 51.26 (6H, s), 1.32 (6H, s), 2.21 (2H, s), 2.71 (2H. s). 3.93 
(3H, s). 6.63 (IH. s), 7.34 (IH, ddd, J = 7.7, 4.9, 0.8 Hz), 7.75 (IH. dt, 
10 J = 7.7, 1.9 Hz), 8.63 (IH, d, J = 0.8 Hz), 8.65 (IH, dd, J = 4.9, 1.9 Hz)o 
^^^J 1 8 

3, 4, 8, 9-x h ^ t: H D-6-p^ h ^ '>-3, 3, 8, 8-x h ^ ^ 5^;i/-l- (2- 1! U >^:n;i/) 7 D 
[2. 3-h]'1'y^yU> 

15 $ 27!i;o 

il!;^. 146-147 "C (>?< V7°P tf;i/X>-x;l/-^^^+J-»c 

'HNMR (CDCI3) 51.28 (6H, s), 1.32 (6H, s). 2.15 (2H, s), 2.73 (2H, s), 3.91 
(3H, s), 6.60 (IH, s), 7.33 (IH, ddd. J = 7.6. 4.9. 1.4 Hz), 7. 56-7.63 (IH, 
m), 7.99 (IH, td. J = 7.6. 1.8 Hz), 8.63 (IH, ddd, J = 4.9. 1.8, 1.0 Hz), 
20 1 9 

l-(4-7;i/:t0 7xx;i/)-3, 4. 8, 9-r h 7 1 Fp-6-/ h=^5^-3, 3, 8, l-^r 

;i/7D[2,3-h]-ry=^/u> 
iix* 44a;. 

25 Si!^ 131-132 X. (A4^it»o 

'HNMR (CDCI3) 51.24 (6H, s), 1.33 (6H, s). 2.22 (2H, s), 2.68 (2H, s), 3.92 
(3H, s), 6.61 (IH, s), 7.08 (2H, t, J = 8.8 Hz), 7.39 (2H, dd, J = 8.8, 5.4 
Hz)o 
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-^mi 2 0 

l-(3-:/D 1 7 xn;W-3. 4. 8. 9-t- h ^ fc H 3. 8, 8-x h 

:7D[2,3-h]<y4^y u> 

5 feo W 51X. 

ii!;^ 108-109 t: (^^Ht»o 

'HNMR (CDCI3) 61.24 (6H, s). 1.34 (6H. s), 2.24 (2H, s). 2.68 (2H, s), 3.92 
(3H, s), 6.61 (IH, s). 7.25 (IH, t. J = 7.6 Hz). 7.34 (IH. dt, J = 7.6, 1.6 
Hz), 7.52 (IH, dt. J = 7.6. 1.6 Hz), 7.57 (IH. t. J = 1.6 Hz)o 
10 2 1 . ' 

4- (3, 4, 8. 9-x h ^ t: H P-6-pt h ^S/-3. 3, 8. 8-x h ^ ^ ^}Vy D [2. 3-h3 -iV^ 

urn 55%. 

15 153-168 V (^m) (mmji^)v-^^ii-»o 

'HNMR (DMSO-dg) <51.15 (6H, s), 1.22 (6H, s), 2.22 (2H, s). 2.65 (2H, s), 3.82 
(3H, s). 6.83 (IH, s), 7.54 (2H. d, J = 8. 4 Hz). 7.86 (2H, d, J = 8.4 Hz)o 
^^^J 2 2 

6-X h i/-3. 4, 8. 9-5^ h ^ t H □ -3. 3, 8. 8-x h ^ ^ ^)V-l~ :7 x 7 D 
20 as-hj-I'V^y U > 

'^^mi? tmm.<D-^miZ^O 7-Xh4^>'-2,3->'hKD-2,2-i?pt^;i/-5-(2-pt 

m 65«. 

25 'HNMR (CDCI3) (51.24 (6H. s), 1.30 (6H. s), 1.46 (3H, t. J = 7.0Hz). 2.17 
(2H, s). 2.67 (2H, s), 4.18 (2H. q, J = 7.0 Hz), 6.60 (IH. s), 7.38 (5H, s)„ 

6-X h^'>-3, 4, 8. 9-x h ^ h F □-l-(4-/ h4^$^7x-;i/)-3, 3, 8. 8-x 
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^b^%*#feo urn Bsaio 

5 H;^ 140-142 

'HNMR (CDCI3) (51.22 (6H. s). 1.32 (6H. s). 1.46 (3H, t. J = 7.0 Hz), 2.26 
(2H, s), 2.65 (2H. s), 3.84 (3H, s). 4.18 (2H, q, J = 7.0 Hz), 6.59 (IH, s). 
6.90 (2H, d, J = 8.4 Hz), 7.34 (2H, d. J = 8.4 Hz), 
-g-^M 2 4 

10 3-(3.4,8.9-r h-^b HD-6-^ h^-y-Z,Z,8,S-T'h^^^)Vyu[2,i-hi-(V^ 

3->Ty^m«><5^;i/ (2.42 g, 15.0 mmol) ©h;Px> (15 mL) ^^xmm. (8 
BiL) ^^fC>Jc?^T«^ (1.8inL), )k\^-^ 2.3->?t: h^5>-2,2-S^p^5^ 
;i/-5-(2-^5^;i/-l-yp^x;W^>y7^> (3.49g, IS.Omol) C!)h;i/X> (15 
15 niL) "mmnX. 80 "CT 1 l^^1^^l.;to M*S^g-a-<^^^?&L. B^m:hhU'>A 
(6.69 g, 81.6 miol) ^'^tr7K^^^JP^;^S ?lT>^XT*T4'iftJ. W^X 

10:1) }C#tb, S^Mx5^;i/-^:^^iJ->;0>6>^^<b$-&T«^fb^tf (2.18 g, iR^ 
37!l!) ^#;feo 
1$;^. 137-138 "Co 

'HNMR (CDCI3) 51.26 (6H. s), 1.30 (6H, s), 2.16 (2H, s), 2.70 (2H, s), 3.92 
25 (3H. s), 3.93 (3H. s). 6.63 (IH, s), 7.48 (IH. t, J = 7.8 Hz), 7.62 (IH. dt. 
J = 7.8. 1.5 Hz), 8.05-8.12 (2H, m)o 
2 5 

4- (3, 4, 8, 9-x h ^ h H h 4^ v-3. 3, 8, 8-x h ^ p< y p [2, 3-h] V + 



wo 03/035650 



257 



PCT/JP02/09760 



fto jfsLm mo 

150-152 "c (>^-ry7'Dtf;i/x-T-;p-^:^it»„ 

5 'HNMR (CDCI3) (51.26 (6H, s). 1.30 (6H, s). 2.17 (2H. s). 2.70 (2H, s). 3.92 
(3H. s), 3.95 (3H, s), 6.62 (IH, s). 7.48 (2H. d, J = 8.6 Hz), 8.07 (2H, d. 
J = 8.6 Hz), 
^fife^J 2 6 

4- (6-X h >^-3, 4, 8. 9-x h ^ t H P -3, 3, 8, S-y'hy^ =^)V 7 P [2, 3-hJ -(y^ 

^%t^o im 43^0 

iiJ^ 81-85 "C 

15 'HNMR (CDCI3) (51.25 (6H. s). 1.30 (6H, s), 1.46 (3H. t. J = 7.0 Hz). 2.15 
(2H. s), 2.68 (2H, s). 3.95 (3H. s), 4.18 (2H, q, J = 7.0 Hz), 6.61 (IH, s). 
7.48 (2H, d, J = 8.3 Hz), 8.07 (2H, d, J = 8.3 Hz), 
-^^^^2 7 

4- (3, 4, 8. 9-7^ h 5 k F P-6-^ h ^ v-3, 3, 8, 8-7^ h ^ ^ ^)Vy P [2, 3-h] V 

20 J^iy-i-^M^y^yy^y 

N-(4-$/Ty7x-;W-2.2,2-hU7;l.^DT-feh75H (6.43 g, 30.0 mmol) 0) 
V)VJL> (30 mL) *5J:D?i^^ (15 mL) il^i^fC^J^TiiffiS^ (3.6 mL), 
2.3-5^b HP-7-p^ H+>'-2,2-5^^5^;p-5-(2-^5^;p-l-7'D^-;i.)^>y7^ 
y (10.5 g, 45.2 mmol) 0h;i/x> (20 mL) mW.'klMX. 80 "CT 1 mf^mWh 

25 fzo ^^M^m^^nu i\^t^>m(D^^ y-)v^M^^ ^mm^'^m. i^m^-j 

^t>^tc.-^mm^7\^^. mmmx^fco (so mi) mmL. 2 a 

m^-^h^j^j^ymm (15 mi. 30 mmoi) ^m^. 40 m^mm&mLr^. sjs 
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1:1) izmu :^^y'-j\^-z^-(^j:/o\ijvx-v-)i^^^m^Lxmm 

5 Ifc^ti (6. 32 g, iR^ 60!i;) ^f#;fc, 
M}^ 192-195 t:, 

^HNMR (CDCg (5 1.21 (6H, s). 1.33 (6H, s). 2.36 (2H, s). 2.65 (2H, s), 
3.45-3.95 (2H, br), 3.91 (3H, s). 6.59 (IH. s). 6.68 (2H. d, J = 8.5 Hz). 7.21 
(2H, d, J = 8.5 Hz)o 
10 ^mi2 8 

3- (3. 4. 8. 9-x h ^ h H h^i^-i. 3. 8, 8-5^ hy:^^JVyn [2, 3-h] -iV^ 

y U >-l ;0 ^ >if > 7 5 > 

3-y$y^>y- hU;|, (9.48 g, 80.2 nmol) <DhJUX> (100 mL) ^^zmWt 

(80 ml) ,mm=si^^^u mmm (leiu mr. -Ai^^r i-(2.3->'bHD-7-^h 

15 4-'>-2,2->?p(5^;i.-5-^>y77-;0-2-^5^;i.-i-:/PAV-;i/ (22.1 g, 88.3 

nmol) ^/!>LTojn^fc„ m^tifzu^m^ 85 1: T i mmmwLrzo Rmm^ 
m\z:L^y~)v (160 mL) m-^v. Ml? 45 ^muwvtz. niotirzU'^m^ 
ii^nu 7]f.^MXii^m^m> mmm^a^xi^^hrz. ^^o^tzii^mtimTy^- 

m^htz. ^^mz^mm^ii^x2mm^. mmmx^tzo mt^m.m'^i^^)ti^' 

}Vi}yh.^u^h^^y^- K^i^->/P®fx5^;i, 4:1 i:i) (c#^u Wm. 

:^'^)\^-^^^>ti^^^^^m^X^mit^m (12.7 g, W45«) mtzo 
Bj^. 131-134 "Co 

:5 'HNMR (CDCI3) (51.26 (6H. br s). 1.33 (6H. s), 2.33 (2H. s), 2.67 (2H. s). 
3.69 (2H. brs). 3.91 (3H, s). 6.59 (IH. s). 6.66-6. 77 (3H, m). 7.09-7.19 (IH. 
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-i-:/D tf;i/x;^5^;i/ (907 mg, 3.10 moi) cfeio^ 3-75y^>i/- hu;u (440 

mg, 3.72 mmol) (Dh)VaL> (5 ml) 85 "CtdtniiL. mmWt (0.56 mL) (D 

mm (sniL) ^^^?igT> mM.r i.^mmm^^bfco Kmm^mzjL^y-jv (e 
5 mL) mri^s 1 B#F^»tfc. '^^nrcu^m^^n^u Tk^im^*)! 

10 $-&T^M<b-&tJ (373 mg. iR¥ 348;) ^ntco 

2 9 

3- (3, 4. 8, 9-T- h ^ F D-e-^ h + >^-3, 3, 8, 8-5" h ^ D [2, 3-h] -f 

3- (3, 4, 8, 9-T- h ^ k H P -6-;< h ^v-S. 3, 8, 8-5=- h ^ ^ O [2, 3-h] V 4^ 
15 y U>-l-r;i/)^>-€>75> (351 mg, l.OO imol) ^ffi?x^;i/ (10 mi) l;:^ 
^t, 0.8 M mt7m/^i^/-)V (3 mL) ^JO;^. MffiMbfe„ ^g&X^y 

-;i/-i^-ryyptf;i^x— T^^P/S^^jSi^^bT^M^k^tj (401 mg. w 95s;) ^ 

176-180 'Co 

20 'HNMR (DMSO-dg) 51.26 (6H, br s), 1.43 (6H, s), 2. 23-2.38 (2H. m), 3.15 (2H, 
br s), 3.94 (3H, s), 6. 80-7. 22 (3H, m), 7.09 (IH, s), 7.30-7.48 (IH, m)o 

N- [3- (3, 4. 8, 9-5^ h ^ t F h ^i^-S, 3, 8. 8-x h y)^^}ly D [2, 3-h] -f V 

U ;W a:X;W T-fe h 7 5 H 

25 3- (3, 4, 8, 9-T- h ^ b H D -6-^ h ^ '>-3, 3. 8. 8-x h ^ ^ 7 P [2, 3-h] V ^ 
y^)y-l-^}V)^>^>7^y (351 mg. 1.00 mmoI) cfej:tJ^hUX5^;i/T^> 
(0.17 mL, 1.2 mmol) (Dxh^t:HP7^> (3 mL) ^^^fC^k/^TTir^^;!/^ P U 
F (78 ill, 1.1 mmol) ^J^TL, IWIMT 10 ^TO^Lfc. SJiSli^tlfc:7jc*3ct 
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(305 mg, iR* n%) ^mco 
5 246-247 

'HNMR (DMSO-de) (51.13 (6H. s). 1.21 (6H, s), 2.02 (3H, s), 2.28 (2H, s). 2.62 
(2H, s), 3.81 (3H, s), 6.80 (IH. s). 6.96-7.04 (IH. m), 7.31 (IH, t, J = 7.9 
Hz), 7.55-7.67 (2H, m), 9.99 (IH. br s)o . . 

^^ms 1 • 

10 2. 2, 2- h U 7;p:r a-N-[3-(3, 4, 8, ,9-t" h ^ t h* D-6-^ h^v'-S, 3, 8, 8-x h 7^ 
W 86%. 

241-242 mWtJ:-=^)V-i^-('J^O\£)VX-y')V)o 
15 'HNMR (DMSO-dj) 61.14 (6H, s), 1.21 (6H, s), 2.28 (2H, s), 2.63 (2H, s), 3.82 
(3H. s). 6.82 (IH, s). 7.17-7.25 (IH, m), 7.45 (IH, t. J = 7. 7 Hz). 7.65-7.78 
(2H, m), 11.31 (IH. br s)o 

N- [3- (3. 4, 8, 9-T- b ^ t: F h ^v'-S, 3. 8, 8-x b y a [2, 3-h] V 

20 :^(ry u>-i-<;W:7xn;w/^>x;i/4^>75 F 

3 0 b.nWi(D-hm^^ O 3-(3. 4, S. 9-x h ^ b H P-6-^ .h^i/-3. 3, 8. 8- 

X F 9^9";p:7d [2, 3-h]-r 7=^/ u >-i-^;w^>'<f>T5 
245-247 (x^y-;i/). 

25 'HNMR (CDCI3) 61.27 (6H, br s). 1.33 (6H. s), 2.24 (2H, s), 2.71 (2H, s), 
2.88 (3H, s). 3.92 (3H, s), 6.61 (IH. s), 7.15 (IH. dt. J = 6.3. 1.9 Hz), 
7.19-7.23 (IH, m), 7. 26-7. 40 (2H. m). 

^m^\ 3 3 
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2. 2, 2- h 'J :7 }V:tU-}i- [4-(3. 4. 8, 9-x h 7 fc H h ^v^-S, 3, 8, 8-r N ^ ^ 

p [2, a-hi-r y^^/ u y-\-'i)V)v^:=.)V] r^VT^Y 

3 0 t J; 0 4-(3, 4, 8, 9-x h 7 fc H 0-6- h^^>-3. 3. 8, 8- 

117-123 1: (i^mx5^;v->?>ry:/nt!;i/x-7^;i/). 

'HNMR (CDCI3) 61.25 (6H, s). 1.32 (6H, s), 2.23 (2H. s). 2.69 (2H. s), 3.92 
(3H. s). ,6.62 (IH. s). 7.39 (2H, d, J = 8. 6 Hz), 7.56 (2H. d. J = 8.6 Hz). 
8.30-8.60 (IH, br). 

10 ^i^mzA 

N- [4- (3, 4, 8, 9-7^ h ^ b H h 4^->-3. 3, 8, 8-5^ h y^=^)Vy P [2, 3-h] -f V 

^^m 3 0 t.nm<D:f]mz^ o 4-(3, 4, s, 9-5^ ^ t h p-6-p^ h +'>.-3, 3, S, 8- 
T- h ^ / :7 p [2. 3-h] -r V ^ / u >-i-^ ;0 ^ >-fef > 7 ^ > 1 7-fe9";i/^ p u 

ifi.-^ 119-123 1: (i^mx5";i/-i^'i'y7°pbf;i/x-T-;Wo 

'HNMR (CDCI3) (51.23 (6H. s). 1.32 (6H. s). 2.19 (3H, s), 2.27 (2H. s), 2.68 
(2H, s). 3.92 (3H, s), 6.61 (IH. s), 7.35 (2H. d, J = 8.5 Hz), 7.44 (IH, br 
s). 7.54 (2H, d, J = 8.5 Hz), 
20 3 5 

3- (3, 4. 8, 9-5" h ^ t H P -6-^ h + >'-3, 3. 8. 8-x b 7 ^ 7 P [2. 3-h] ^ V ^ 

/ u >-i-f ;w y3^zi)\,ts}vn^ 7xx;vx7;5";i' 

^^#iI3 0 i:|wi#(D^^{CcfcD^:7ap^myxx;i'^ffiViTS^^b^i^^#feo JR 

^ ~88%o 

25 gll^ 155-164 V, (f^®?X5";P-A4^1i-»o 

•HNMR (CDCI3) 51.26 (6H. br s), 1.32 (6H, s). 2.30 (2H. s), 2.69 (2H, br s). 
3.92 (3H. s),.6.60 (IH, s). 7.05-7.11 (IH, id), 7.13-7.57 (9H, m). 
"^mi 3 6 



wo 03/035650 PCT/JP02/09760 

262 

N-[3-(3, 4, 8, 9-x h ^ k H h^>'-3, 3. 8. 8-x 1- P [2, 3-h]-r V 

U >-l-1' 7 x-;i/] ^>XT^ F 

^ 93!i;, 

5 gai^ 124-130, 174-176 t: (@^mx5^;i/-^^lJ-». 

'HNMR (CDCI3) (51.21 (6H, br s). 1.33 (6H, s), 2.35 (2H. s). 2.65 (2H. s). 
3.92 (3H, s), 6.60 (IH, s), 7.12 (IH. dt, J = 7.8, 1.3 Hz), 7.38 (IH. t, J 
= 7.8 Hz), 7.41-7.60 (4H, m). 7.82-7.98 (3H, m), 8.26 (IH. br s)o 

3 7 : 

10 2-^DD-N-[3-(3,4,8,9-r h^k Ho-6-p^ b^^v'-S, 3, 8, 8-5^ K^^5^;W:7 a 
[2, 3-h] y y u >-i-f ;i-) 7 xZi;W Tir h 7 a K 

fZo W 86X0 

iStA 205-207 X: (W^J^^)V—yx.^)VX.-T-)V)o 
15 'H NMR (CDCI3) 51.24 (6H, br s), 1.32 (6H, s), 2.28 (2H. s), 2.68 (2H, s), 
3.92 (3H, s), 4.18 (2H. s). 6.61 (IH. s), 7.12-7.19 (IH. m), 7.37 (IH, t, J 
= 7.9 Hz). 7.46 (IH. t, J = 1.7 Hz), 7.73-7.80 (IH. m), 8.37 (IH, br s)„ 
-^^^^3 8 

2- (^ 5^;i/^:t) -N- [3- (3, 4. 8. 9-t- h ^ t F D-6-^ h ^iy-Z. 3, 8, 8-x F ^ ^ 
20 >'D[2,3-h]-ry^yU>-l-'f;W7x:n;i/]T-kFT5 F 

2-^ D □-N-[3-(3, 4, 8, 9-x F ^ t F P-6-^ F +5^-3, 3. 8, 8-7^ F y^^JVy O 
[2,3-h]-f y^y U>-W;W) >'xz:;i']T-feFT$ F (2.20 g, 5.15 mmol,) O 
N,N->^y5^;i/3j^;i/A7$ F (15 mL) mUmiZ m ;^^)V^)Vtl^^>^h^J^J^ 
m^Kmrn (3.1 g, 6.6 Mol) ^{0<p< D?jSTb, 60 "CT 40 ^F^^#Lfcc KJS 

25 m^^^zTii^m^. i^mx5^;vT2iHitttt}tfe. ^ib-^rc^mm^yKr2mm,^^ 

(1.92 g, w m) ^mcc 

139-141 "C. 
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'HNMR (CDCI3) (51.25 (6H, br s), 1.32 (6H. s). 2.19 (3H, s), 2.29 (2H, s), 
2.69 (2H, s), 3.34 (2H, s). 3.92 (3H, s), 6.61 (IH, s), 7.12 (IH, dt, J = 7. 9. 
1.1 Hz). 7.36 (IH, t, J = 7. 9 Hz), 7.44 (IH. t, I = 2.0 Hz). 7.84 (IH, ddd, 
J = 7.9, 2.0, 1.1 Hz), 8.81 (IH, br s). 

2-(^ -;i/)-N-[3-(3, 4, 8, 9-r h 7 k H D-6-^ h^^^v'-S, 3. 8, 8-x h 

^ ^ ^;i/7 P [2, 3-h] -r V ^ / u )i) y 3::i;H T-k h r 5 K 

2-(^^;i/5^:t)-N-[3-(3. 4, 8, 9-x h ^ t H O-6-P^ h^z^-i. 3, 8, S-x hy^^^JV 
7P[2,3-h]-fV=^^y U>-l-r;0 7x-;WT-th75 H (1.37g. 3.12inmoi) O 
10 ^^y-)]^ (15 mL) mmmiZ;<^T^B^mmi-hV^A a. 67 g. 7.8I mmol) (D 

7K (10 mL) mm^^'o<Ki^~f. mur^ 15 ^mmwvTco Ki^sU^mizTi^i^j^ 

7^- (^4^it>/s^^x5^;i' 1:1 (D^@^i?x^;i//p<^s^y-;i/ io:i) ic:#^b> m 
15 mx^;i/-i>^x^;i/x-T-;P/&^^IS^<b$-&T^Mfk^ti (1.02 g. W 72a;) * 

14;^ 198-201 X:o 

'HNMR (CDCI3) 51.23 (6H, br s). 1.32 (6H. s),'2.28 (2H, s), 2.68 (2H, s), 
2.76 (3H. s), 3.38 (IH, d, J - 14.6 Hz), 3.87 (IH, d, J = 14. 6 Hz), 3.92 (3H, 
20 s). 6.60 (IH, s), 7.12 (IH. dt. J = 7.8, 1.3 Hz), 7.33 (IH, t, J = 7.8 Hz), 
7.48-7.53 (IH, m). 7.66-7. 75 (IH, m). 9.21 (IH, br s). 

2-(p^5^;PX;P*x;W-N-[3-(3, 4. 8, 9-x h ^ t KD-6-^ b^^~>-3. 3, 8, 8-x h ^ 
p^5^;i'7DC2,3-h]-<y^y iJ>-l-1';W7xX;i/]7iz:h75 H 
25 2-(^5^;l/5^:t)-N-[3-(3,4.8,9-xh7kHP-6-^ h4^v-3, 3, 8. 8-x h 7;<5^;P 
7P[2,3-h]'f V=^^y U>-l-r;i/)7xX;|/]7-th7^ H (877 mg, 2.00inmol) ® 
(15 mL) mmmiZ:^^ma^m^i-h^J^/^ .0.43 g, 6.59 mmol.) (D 
tK (10 mL) ^?g^MT. 24 I^FBlJnf^jtJ^bfc. S)Sii'&%tC7jc45j;t)^ia*P^m7jc 
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1:K 1:3, 0^ 1:20) iZ^V. i|S^^Mx5=-;U-s;x9";l^X-x;PM^tlTi5fe 
5 ^•bT^M'ft'&tl (239 mg. W 25%) 
M;^^ 135-140 "G. 

'HNMR (DMSO-dg) 61.14 (6H, s), 1.22 (6H, s), 2.29 (2H. s). 2.63 (2H, s), 3.16 
(3H, s). 3.81 (3H, s), 4.27 (2H. s). 6.81 (IH. s), 7.10 (IH, d, J = 7.7 Hz). 
7.38 (IH, t. J = 7.7Hz), 7.59 (IH, d. I = 7.7Hz), 7.66 (IH. s). 10.54 QH. 
10 br s)o • 

3- (^^)V^^) -N- [3- (3, 4. 8, 9-5^ h ^ t F P-6-p< h ^^^v-S, 3, 8, 8-5^ hy^ 

y u [2, 3-h] v^/ U >-\-^)V) y xx;W :/da>t^ H 

15 it^m^ntzo 99%. 

il^. 195-197 1: (@ii?x5^;i/-v?x^;i/X'-T-;i')o 

•HNMR (CDCI3) 61.25 (6H, br s), 1.32 (6H, s), 2.16 (3H, s). 2.29 (2H, s), 
2.61 (2H. t, J = 7.0 Hz), 2.68 (2H, br s). 2.86 (2H, t, J = 7.0 Hz), 3.92 (3H. 
s), 6.60 (IH, s), 7.07 (IH, d, J = 7.4 Hz), 7. 25-7.37 (IH, m), 7.42 (IH, s), 
20 7.72 (IH. d. J = 7.6 Hz), 7.97 (IH, br s)o 

Z-(^^)V7.)Vy ^ x;i/)-N-[3-(3. 4, 8. 9-x h 7 h H U-&-^ h^-y-Z, 3. 8, 8-r F 
^/^;i/7D[2,3-h]-rv^/U>-i-f ;i'):7xx;i/]7'n/1>T5 F 
^m\3 9 tmU(D-^mi.ZXKi 3-(^5";i/5^^)-N-[3-(3,4.8,9-7"h^t:Fn-6- 
25 ^ F^'>-3. 3. 8, 8-x hy^^)Vy U [2, 3-h] -f V^r/ U >-l-^)l) 7xX;i/] 

178-179 "C mMX'^)V-i^J^^)VX-7-)V)o 
'HNMR (CDCI3) 61.23 (6H, br s), 1.31 (6H. s), 2.25 (2H, s), 2.65 (3H, s). 
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2.67 (2H, br s), 2.87-3.03 (3H, m), 3.15-3.34 (IH, m), 3.92 (3H, s), 6.59 (IH, 
s), 7.03 (IH, d. J = 7.2 Hz), 7.21-7.32 (lH,.in), 7.43 (IH, s), 7.72 (IH. d. 
J = 8.0 Hz), 9.27 (IH, br s)o . 
^m\4 3 

5 N- [4- (3. 4, 8, 9-x h 7 b H D-6-pt b ^5^-3, 3, 8, 8-r h 7 ^ ^)Vy D [2, 3-h] ^ V 
4-(3,4,8,9-xb^k Hp-6-p< 3, 8. S-x h ^p^^;V7 P [2, 3-h]-r 

/ u y-i-iM^^ayr^y (i. 05 g, 3. 00 mop (Dtf u 0 mi) mM^^^ 

5!K}^Tp^:§^>X;W5}Nn;i/^DiJ F (O.SOmL, e.Smmol) ?&?i&Tb, MMTC imm. 

m (500 mg. IR^ 39!i;) ^#feo 
15 H.-^^ 235-237 "Co 

'HNMR (CDCI3) 61.25 (6H, s), 1.33 (6H, s). 2.24 (2H, s), 2.69 (2H, s). 3.00 
(3H, s), 3.92 (3H, s), 6.61 (IH, s), 7.21 (2H, d, J = 8.8 Hz), 7.38 (2H, d, 
J = 8.8 Hz). 

20 N-(/5^;i'X;l/3tc-;i/)-N-[4-(3.4.8,9-xh-7bFD-6-^ h^->-3. 3.8,8-t- 

- pt5";V'7n[2,3-h]-<v^y U>-i-f;W7x:njv]/i$'>;^;i/3}N>7^ H 

N-[4- (3, 4, 8, 9-7=- h ^ fc H D-e-^ h :^'>-3. 3. 8, 8-r h ^ ^ 5^;P7 □ [2. 3-h] V 
U^-l -r;i')7xX;i/]pCi$'>X;i/4^>T5 H (564 mg, 1.3210101) ^^iSh 
UX5';i/7^> (0.55 mL, 3.9 mmol) ©xh^tHP7^> (6 mL) WMtC^ 
25 i5'>X;U*x;i/^PU H (0.20 mL, 2.6 mmol) ^^gTb^ 70 X^T 30 ^mMi^V 

^lii]^A^a-^h^yyy(- (-^^ij->/@^i?x5";i/ 3:i i-.i) izmv. W 
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mji^jv-i^jL^jvjL-T^m^Bwm^Lxmmih'^!^ (454 mg. w m) ^# 

M 223-225 "Co 

•HNMR (CDCl,) (51.26 (6H, s). 1.30 (6H. s), 2.14 (2H, s), 2.70 (2H, s). 3.41 
5 (6H, s), 3.92 (3H. s). 6.62 (IH. s), 7.39 (2H, d. J = 8.6 Hz). 7.50 (2H, d, 
J = 8.6 Hz). 

N-(p^^;i.;^;i/fc;W-N-[3-(3. 4, 8, 9-xh^k FD-6-p< h^v-3. 3, 8,8-7^h^ 

^^;i'7P[2, 3-h]^v^^y u>-l-'f;^)7x:l;^]^iS'>x;^Jj^>'7^ K 
10 ^mm 4 4 tmm(D:^m\z^ o 3-(3. 4, 8, 9-x h ^ t h a-&-^ h4=^'>-3. 3, a* s- 

X h7^5^;l'>'D [2. 3-h]-r y^py U ;0^>-fef>75 >;&i&^g'fb^%$ 
#fco W 63!i;o 

St^ 192-195 13 i7±h>-^=^1}-»o 

'HNMR (CDCI3) (51.25 (6H, br s), 1.32 (6H, s). 2. 05-2.55 (2H. id), 2.70 (2H, 
15 br s). 3.41 (6H, s). 3.92 (3H. s). 6.61 (IH, s),. 7.29 (IH. t. J = 1.7 Hz), 
7.38 (IH, dt, J = 7.5, 1.7 Hz), 7.53 (IH, t, J = 7.5 Hz), 7.61 (IH, dt, J = 
7.5, 1.7 Hz). 
'^^m4 6 

N- [4- (3, 4, 8, 9-r h 9 h K D -6-p( h ^ v'-3. 3, 8, 8-r h ^ ^ D [2, 3-h] -T V 

20 + y u >-i --f ;i/) yx.-jv] -3- \±^)-jyti ^ H 

4- (3, 4, 8, 9-x h ^ k F P-6-y V^z^-Z, 3. 8, 8-t- h v ^ ^)Vy P [2, 3-h] < V 4^ 
y U>-W;W^>-if>'T$> (701 mg, 2.00iiunol) ^ckCJ^ 4-i^y^;i.7^ / tf 
U>^> (611 mg, 5.00 mmol) (0 ^,^-J:f^'^)V^)Vh.7^Y (10 ml) Mf^-n 
^J'^)V!PW} YmmM. (712 mg, 4. 00 mmol) ^Jp^, ^MT 20 i)-fH^^#Lfc. 

:^J^Ai^PThi5^'^7^- (A^1J->/f^^x5^;i/ 2:1 1:3) fcftb. i^^x 
^;P-A:^^-y->;i>ie>^^Yfc$#X^mb^t? (181 mg, 20!i;) ^ff^c. 
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M.^. 130-137 t^o 

'HNMR (CDCI3) (51.25 (6H, s). 1.33 (6H. s). 2.31 (2H. s). 2.69 (2H. s). 3.93 
, (3H. s), 6.62 (IH. s). 7.38-7.51 (IH. m), 7.42 (2H, d, J = 8.6 Hz). 7.70 (2H, 
d. J = 8.6 Hz), 8.21 (IH, br s), 8.25 (IH, dt, J = 8.6, 2.0 Hz), 8.79 (IH. 
5 dd, J = 4.8, 1.4 Hz). 9.14 (IH. dd. J = 2.6. 0.8 Hz)„ 
■^^^4 7 

[3- (3. 4, 8. 9-T- N 7 k K P-6-pt S >'-3. 3, 8. 8-7^ h 7 ^ 7 D [2. 3-h] -f > / 

^m4 6 tmm(D-:^mz^ o z-a, 4, 8, 9-5^ h ^ t h p-b-^ 3, 3. s- 

10 T-h^p<5^;i/7P[2.3-h]-i'y:^^y U>-i-f;i/)^>-if>7$>i:^v-35^ 
Wi}^ 233-236 r (Mx5^;i/->?x5^;i/X-7-;i/)„ 

'HNMR (CDCI3) (51.17 (6H. br s), 1.33 (6H. s). 2.33 (2H. s). 2.60 (2H. s). 
3.92 (3H. s). 6.59 (IH. s). 7.13 (IH, d. J = 7.7 Hz). 7.36 (IH, t. J = 7.7 
15 Hz). 7.51-7.56 (IH. m). 7.71 (2H, d. J = 6.1Hz). 7.86-7.93 (IH. m), 8.76 (2H, 
d, J = 6.1 Hz), 8.98 (IH, br s)o 

N-[3-(3, 4, 8, B-^hyh H P-6-p( h^i^-Z, 3. 8, 8-x h 9>^^JVy P [2, i-hUv 
20 4 6 t mm<D-)jm \Z^^ 3- (S, 4, S, 9-^ h ^ t F P -e-^ h + ^-3, 3. 8. 8- 

■7^h^p<5^;i/7P[2,3-h]'ry:^/u>-i-'r;i/)^>if>T^>ttrnij /-r;Ui> 
pu mmm-^^mmit^m^ntco mo 
179-183 1: (mm:c^}v-^^^»^ 

'HNMR (CDCI3) <51.26 (6H, br s), 1.32 (6H, s), 2.32 (2H. s), 2.70 (2H, s). 

J5 3.92 (3H, s). 6.61 (IH, s). 7.15 (IH, d. J = 7.8 Hz). 7.41 (IH. t. J = 8.1 

Hz), 7.44 (IH, m). 7.71 (IH, t, J = 1.8Hz), 7.86-7.96 (IH. m). 7.97-8.04 (IH. 

m). 8.26-8.32 (IH, m), 8.60 (IH, dt. J = 4.7. 0.7 Hz), 10.12 (IH, br s). 
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N-[4-(3. 4, 8. 9-x h ^ b H h:^>>-3. 3. 8, 8-x N ^^^JVy P [2. 3-h] ■< V 

M 159-163 t: (i^mx5^;i/-i;x5^;i/x-x;Wo 

'HNMR (CDCI3) 61.25 (6H. s). 1.33 (6H. s), 2.30 (2H, s), 2.69 (2H, s). 3.93 
(3H, s). 6.62 OH, s), 7.42 (2H, d, J = 8.4 Hz), 7.69 (2H. d, J = 8.4 Hz). 
7.75 (2H, d. J = 6.2 Hz). 8.21 (IH. br s). 8.81 (2H. d. J = 6.2 Hz). 



-^fi^M 5 0 



10 N-[3-(3. 4. 8. 9-5^ h ^ t: H h^zy-Z, 3. 8. 8-5^ h y ^^JVy u [2. 3-h] < y 

+y U >-i-<;w :7ai-;p]-3-tf u p>ti)U^^^^ k 

3- (3, 4. 8. 9-T- h ^ b H D-6-^ h^z^-i, 3. 8, ^}Vy U [2. 3-h] 

yU>-l-^;i.)-s>if>7^> (701 mg, 2.00 mmol) ®5^h^kHP7^> (4 
ml) mm\zmk^h^)^l. m mg. 4.40 mmol) 0* (4 mL) ^?^*Jn^. 3>fc?& 

15 T. =^n^y^ )v^u\) mmm. m mg. 2.20 mmoo ^mx. ^mt 20 

mLtz. e:n^C^i?:^^U'>A (466 mg, 4.40 mmoO (3D7JC (2 djL) 
-Z!5^y^;i.^DU Hm^^ (392 mg, 2.20 mmol) ^mMh. 15 ■^mm. 

20 ^Lfe. ^^S:S^mx^;^-^:^.1^■>;6>6j^^f^:$^i•TSM^b^tI (783mg, w 
M 213-219 ^0 

'HNMR (CDCI3) 61.16 (6H. br s). 1.33 (6H. s), 2.34 (2H. s). 2.60 (2H, br s), 
3.92 (3H. s). 6.58 (IH. s), 7.09-7.18 (IH, m), 7.30-7.46 (2H. m). 7.52-7.58 
J5 (IH, m). 7.88-7. 97 (IH, m), 8.19 (IH. dt. J = 7.9. 1.9 Hz). 8.75 (IH. dd. J 
= 5.0, 1.6 Hz), 8.88-9.10 (IH. m). 9.08 (IH, d, J = 1.6 Hz), 
^^M5 1 

N-(3-t:U>^>;^7;i/fc;p)-N-[3-(3.4,8,9-T- h^t KP-6-^ K:^.>_3, 3, 
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N-[3-(3. 4. 8, 9-7=- h 7 1 F h^i^-i, 3. 8. 8-x hy^^Jlya[2, 3-h]< V 

^yU>-l-^;P)7a:-;W-3-tfU>;>:^;i.^c^.^5H (1.37 g, 3.01 mmol) (D 
N.N-5?^5-;i.3}.;i.Ay$H (10 mL) ^^^C^?^T7Rm{b:^ h U -^A (66SK 

5 m (0.22 g, 6.1 mmoi) ^m^. 10 ^^^i^uAc„ ^tnz^u^mm^ 

^Jl^ (0.62 BiL, 6.5 mmoI) ^M^. MM.^ 30 ^F«m*^ib7t„ Rm^m^m 
10 2:K 1:1 i:2) {-^fcb, ^^fb^i^ (1.12 g, fljj^ 715^) ^^j,,/ 



'HNMR (CDCI3) i^l.23 (6H, br s), 1.36 (6H, s). 2.09 (2H, br s), 2.67 ■(2H. br 
s), 3.79 (3H, s). 3.92 (3H. s). 4.66 (2H. br s). 6.00 (IH. s). 7.10-7.30 (4H. 
m). 7.36 (IH, br s), 7.82 (IH, dt. J = 8.0, 2.0 Hz). 8.49 (IH. dd. J = 4.9, 
15 1.7 Hz). 8.55 (IH, d, J = 2.0 Hz), 



5 2 



N-^5^;i.-N-[3-(3. 4, 8. 9-x h 7 1 H P-6-^ h^i^-Z, 3. 8, 8-7^ hy>^^)\.y D 
[2, 3-h] < y 4^ / u >-i-i' }V) y X -3- tf U i> >i] ;^3K4^t^ $ k 

20 m^. 151-153 r (»X5^;i^-A4^-!t»„ 

'HNMR (CDCI3) 51.23 (6H. br s), 1.36 (6H. s). 2.08 (2H. br s), 2.67 (2H, br 
s), 3.54 (3H. s), 3.92 (3H. s). 6.61 (IH. s). 6.99-7.07 (IH, m). 7.13-7.37 
(4H. m), 7.76 (IH, dt, J = 7.9. 1.8Hz). 8.47 (IH. dd. J = 4.9. 1.8Hz). 8.50-8.54 
(IH, 1), 

:5 -^mi 5 3 

N-(3-fcf U 5^n;M5^;i.)-N-[3-(3, 4. 8. 9-x h ^ h Kp-6-^ h4^^>-3. 3. 8. 8-^ h 
1 tmm(D:^^iz^^ N-[3-(3,4,8.9-x|.7b KD-6-^ h^i^ 
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-3. 3, 8, 8-T- h 7 ^jvy a [2, 3-h] -r y ^ yj >-i-^ M y xn;w ^vxr a h 

Sil!.'^. 98-104 V (IMX^;i/-^^1t»o 

'HNMR (CDCI3) 61.22 (6H, br s). 1.30 (6H, s), 2.02 (2H, s). 2.65 (2H, s), 
5 3.91 (3H. s). 5.17 (2H. br s), 6.60 (IH. s). 6.81 (IH. dt. J = 6.4, 2.5 Hz), 
7.05-7.32 (7H. m). 7.37-7.45 (2H. m). 7.77 (IH, dt. J = 7.9. 1.9 Hz). 8.52 
(IH, dd, J = 4.7, 1.9 Hz), 8.59 (IH, d, J = 1.8 Hz). 
-^^^J 5 4 . 

N-(3-H U ^^:i;i';^^;l')-3-(3, 4, 8. 9-x h ^ k K n-6-^ h^z^-d, 3, 8. 8-<r> ^ 
10 p^^;l/7D[2,3-h]'f y^r/U>-l-l';W^>-t^>7a>Higmm 

N- (3-t: U S?:i;i/;>^^;l/) -N- [3- (3, 4, 8, 9-x h ^ k h=^->-3, 3. 8, 8-r h 

^^9=^;U7n[2.3-h3^y^ryU>-W>'W:7x-;|/]^>X7aH (1.05 g, 1.92 
mmol) (D^i^y-JV (5 mL) 5 M 7Ki?{b^ b U 'i7A7X^^ (1.9 mL, 9.5 

moi) ^M^. immummrnvrc. ^mu^mizTi^^iiax. mwt:r.^)vr2mm 

)v (5inL) o.snm.it7i^m/>^^y-)^B^ (lomD ^iux. m&mm 
mm m) ^mco 

20 Bl!^ 156-159 "Co 

'HNMR (DMSO-de) (51.23 (6H, s). 1.43 (6H, s). 2.25 (2H, s). 3.14 (2H. s), 3.93 
(3H, s), 4.62 (2H, s), 6.71-6.79 (IH. m), 6.84 (IH, s), 6.98 (IH. dd. J = 8. 4. 
1.4 Hz), 7.09 (IH, s). 7.33 (IH, t, I = 7.9 Hz). 8.07 (IH, dd, J = 8.0, 5.5 
Hz). 8.60 (IH. d, J = 8.4 Hz). 8.86 (IH, d, J = 5.5 Hz). 8.91 (IH. s), 

25 5 5 

N-(^5^;i/X;i'*x;i/)-N-[3-(3, 4, 8. 9-x b 7 b H 0-6-p< h^'y-Z, 3, 8, 8-x h y 

^j-)vyu{.i, 3-h] -f V / u >-i --r )V) y x x;i/] ^ u ~» ^Ji-xx 7-)^ 

5 1 tnmo:^mz^ D N- [3- (3, 4. 8.9-7^ h 7 b Hn-6r^ 
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-3, 3, 8, 8-x h 7 P [2, 3-h] V ^ / U >-l-r M 7 x " ^ >7.)V^ 

'HNMR (CDCI3) 61.25 (6H, br s), 1.32 (6H, s), 2.23 (2H, br s), 2.70 (k br 
5 s), 3.16 (3H. s), 3.75 (3H. s), 3.92 (3H, s), 4.51 (2H, br s), 6.61 (IH, s), 
^ 7.39-7.58 (4H, m)o 

-^f^m 5 6 

N- C ( V 5^;V7 5 y ) ^ 5^ 1/ >] -3- U^^)VX)]^yts~)V) [3- (3, 4, 8, g-x h ^ t H 
n-6-^ h^i/-3, 3,8. 8-T-h^^5^;i^7P[2. 3-h]'f V^^/ U ^-l-f^W^x- 

3-i^aD-l-:/0/1>X;b>J^>T^ H (788 mg, 5.00inmol) © h;i/X> (10 inL) H 
^^{C N,N->?^^;I/5!1n;1/AT^ Hi^^5^;W7-fe^-;W (0.73 mi, 5.5 mmol) ^ta 

^, 60 "c-r 30 ^f^mwhTco mM^m^m&mmi^x 3-i7DD-N-[(i^^5^ 

;i/T5y)p^5^i/>]-i-7'n/i>x;p*>7$ H^^tJii-a-tf (1.15 g) ^#fco 

15 N- [3- (3, 4. 8, 9-T- h ^ t F D-e-^ h ^->-3, 3, 8, S-^h^^ =^)Vyu [2, 3-h] V 
U>-l-r;W7x:r;l/];>^i5'>X;i/*;>T5 F (757 mg, 1.77 mmol) ^^UB 
'^i\^i-h^)OJ^ (69 mg, 0.46 mmol) <D N,N->?/^;l/3i^;WAT5 H (4 mL) mW. 
\Ziiim%:-rh^)'y2x m% ^^Wm in mg, 2.1 mmoO ^iU^. MMX' 15 

aj^Lfeo ^n\z. ^(c#^n:rc 3-^5'Dn-N-[(>^p^5^;v75/) ^5^1/ >]-!-:/ 

20 DA°>7.;i'5l^>7^ H^^M'&t! (528 mg) <D N.N->?p^5^;|/7J^;^A7^ H (0. 5 
mL) ^?K^JnA, 60 "CT 19 S/iSii'&tflCTK^Jn;!. @^mx5^;P 

^7^- (ifmx^;K^^@^^x5^;i//p^i5'y-;i/ io:i) izmv. ^mit^m 

25 (879 mg. W 825K) ^^fco 

'HNMR (CDCI3) (51.25 (6H, br s), 1.32 (6H, s), 1.91-2.08 (2H, m), 2.23 (2H, 
s), 2.70 (2H, s), 2.92 (3H, s), 3.02-3.13 (2H, m), 3.03.(3H, s), 3.13 (3H, 
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s), 3.82 (2H, t, I = 6.9 Hz), 3.92 (3H, s), 6.61 (IH, s), 7.27-7.52 (4H, m)., 
8.00 (IH. s)o 

5 7 

Z-iiy^f-)V7.}V-^:=.M [3- (3, 4, 8, 9-x h ^ b K o-6-;< h+ v'-3, 3, 8, 8-r h ^ ^ 
5 5^;P7 □ [2. 3-h] < V ^ y U >-l-< ;W 7 x:i;W 7^J]yuA>7.)V^>7S.\i 

N- [ 5 y ) ^ 5^ 1/ >] -3- [ ^jUXJl/^Zi;!/) [3- (3, 4, s, 9-^ h ^ k F 
h ^v-3, 3, 8, 8-T- h ^ =^)Vy U [2, 3-h] < v u ;0 7 x- 

;i/]75y]yPA>X;^3t^>T5 H (625 mg, 1.03 mmol) ^ 2 M it^ (2 mL) (3 

10 ^)i?b, 30 ^rmmm^i^rco ^mu'^mzmmyiami- v u ^A^m^x^mv. 

mm (2 mL) ^MX. mmimhxm.m^^m (582 mg, W 96X) Sr#fco 
15 #^So 

'H NMR (DMSO-dg) 6 1.20 (3H, s), 1.23 (3H, s), 1.45 (3H, s), 1.48 (3H, s), 

1. 70-1.90 (2H, m), 2.05 (IH, d, J = 16.6 Hz), 2.31 (IH, d, I = 16.6 Hz), 

2. 95-3.20 (2H, m), 3.11 (3H, s), 3.18'(2H, br s), 3.81 (2H, t, J = 6. 1 Hz), 
3.94 (3H, s), 6.84 (2H, br s), 7.10 (IH, s). 7.50-7.82 (4H, m), 12.80-12.95 

20 (IH, br)o 

^m\^ 8 

2- [ (^ =^)V7.)Viis:=-)V) [3- (3, 4, 8, 9-x h 5 b H D -6-p< h 4^ ->-3. 3, 8, 8-t h 7 ;^ 
^;i/7D [2, 3-h]-< v=^/ u >-i-r;W 7xr.;W y] T-k hT5 F 
N-[3-(3. 4, 8, 9-7=- h ^ b F P-6-^ V^iz-i, 3, 8, 8-x h ^ P^5^;i/7 n [2. 3-h]-r V 
25 4^/U>-l-'f JW7x:i;i/]^^>X;V5t;>rS H (643 mg, 1.50 mmol) (D'rVy 
bHn7^> (5mL) mmziJ^)^h.XQiX-':^Y^i^Y (90X) (225 mg, 1.8mmol) 

mwx.'Mux ^ ^fmwhrcon^nfz.u^m\z 2-7*o^:7irb7SH (290mg, 

2. 10 mmol) ^JP^> 60 "CT 1 nmW\^t^o <l.n\zm^Xti^)^Ix tert-7> 
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^v'H m%) (56 mg. 0.45inmol) c}3.fctJJ2-yp^:T-b:h7^ F (62mg, 0.45inmol) 

'ftI$ii-T«S'fb-&#I (469 mg. JR^ 643;) ^#feo 
M.-^ 190-191 "Co 

'HNMR (CDClj) (5 1.25 (6H. br s). 1.32 (6H. s). 2.26 (2H, br s). 2.70 (2H, s), 
3.09 (3H. s), 3.92 (3H. s), 4.32 (2H, s), 5.36-5.58 (IH. br). 6. 08-6. 28 (IH. 
10 br), 6.61 (IH, s). 7.38-7,56 (4H, aOo 

-^^M 5 9 

2- [ [ [3- (3, 4, 8, 9-x h ^ t H D -6-^ h ^'>-3, 3. 8, 8-x h ^ f-)Vy U [2. 3-h] -f 

3- (3, 4. 8, 9-5^ h 9 b H n-6-^ h+'>-3, 3, 8, 8-5=- h 7 9-)Vy U [2, 3-b] -f V =^ 

15 y )V)^y-^>y^> (526 mg, 1.50 mmol) (DT-h^fcHn7^> (3 

mL) mUizMyKy ^ JVm (222 mg. 1.50 mmol) ©xh^tiFD^^^ (2 mL) m 

m^^^^^ Xi5^y-;i/-8^mx5";i'5{i^e>fl^^bT«M{t:^#l(630 mg. IR^ 
84^) ^#fec 
. 20 194-197 "Co 

'HNMR (DMSO-dg) 51.15 (6H, s), 1.24 (6H. s), 2.35 (2H, br s), 2.66 (2H, br 
s), 3.82 (3H, s), 6.82 (IH, s), 7.08 (IH, d, J = 7.6 Hz), 7.37 (IH, t, J = 
7.7 Hz). 7.50-7.65 (3H, m). 7. 67 (IH, d, J = 7.8 Hz), 7.81 (IH, s), 7.83-7.90 
(IH, m), 10.46 (IH, br s), 
25 -^fiKM 6 0 

2- [3-(3, 4, 8, 9-T-hy}i F D-6-p< F^e/-3, 3, 8, 8-r h y ^=^)Vy U [2, 3-h] -f V 

u >-i-f ;i^) :7xn;i/]-iH-'i' y-r > F-;u-i, 3(2H)-e>^:t> 

3- (3. 4. 8. 9-x h 7 1. F P-6-^ h+e^-3, 3, 8. 8-7" h 7 ^ P [2, 3-h] 
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y\)y-l-^)\,)^>^y75.> (491 mg, 1.40 mmol) *3j;U?i^7X737;i/^ (208 mg, 
1.40 mmol) (D=¥'yU> (3 mL) ii^tl^ 10 ^J^^iPiiMiibfcio EmU'^^^f^ 

5 ;i.:i5j^A^O-7hiJfv7W'- (^^1f>/@^i?X5^Jl/ 2:1 (^^1:2) l::#^b, SPm 
X5^;V,-A4^1^>/&ie>i^^fb:$-&T*S'fb'8-i^ (439 mg, W 65%) <£#;feio 
162-168 r, 

'HNMR (CDCI3) a 1.25 (6H, s). 1.37 (6H, s). 2.10-2.80 (2H, br), 2.68 (2H, s), 
3^92 (3H. s). 6.60 (IH, s), 7.44-7.61 (4H, m), 7.73-7.84 (2H. m), 7.88-7.99 
10 (2H, m). 

6 1 

6- [3- (3. 4, 8, 9-x h ^ t H P-6-^ h^i^-i. 3, 8, S-x h ^ ^ '^)Vy U [2. 3-h] V 

y-l-^ ;i/) :7xr.;V]-5H-t!u D [3, 4-b] tf U i^>-5, 7 (6H)-i^:t> 
3- (3, 4, 8, 9-T- h 7 k H 0-6-^^ h^-5/-3, 3, 8. 8-x h ^^^^^W^ □ [2. 3-h]^ 
15 y U >-l-^;W^>-fe>T5> (701 mg, 2.00 mmol) 2, 3-HU >^>>'*;i' 

4^>^il7KtJ (298 mg. 2.00 mmol) b^k FD7^> (4 mL) ?S^tl^^M 

n^ma^mn (4 mi) tcii^b. loo ■c-e i mmmwvtzo Ej^sM'^^^u&m 
mvrconm^i^'Jti^)]^io'7A^u'^h!fyy^- i^^ii->/mmx^}v i:3) 

\Z^Vs mUit^^ (724 mg. 75%) $#feo 

25 'HNMR (CDCI3) 51.26 (6H. s). 1.38 (6H, s). 2. 25-2.60 (2H, br), 2.69 (2H. s), 
3.93 (3H, s). 6.61 (IH. s). 7.46-7.60 (4H. m). 7.70 (IH, dd. J = 7.7, 4. 8 Hz), 
8.26 (IH. dd. J = 7.7, 1.5 Hz). 9.05 (IH, dd, J = 4.8. 1.5 Hz), 

"Bt^me 2 
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2- [3- (3. 4, 8, 9-T- h ^ h F o-6-p< h^i^-3. 3, 8. 8-x hy^^JVyu [2. 3-h]-r V 

+y u >-i-r ;w 7x-;i/3-iH-tf PD [3. 4-c] tf u >?>-i, 3(210 -':^:t> 
5 MM. 123-129 x: (^is?) mm:^^)v-^^-^» o 

'HNMR (CDCl,) 61.26 (6H. s). 1.38 (6H. s). 2.15-2.70 (2H, br). 2.69 (2H, s). 
3.92 (3H, s), 6.61 (IH, s), 7.42-7.63 (4H, m), 7.84 (IH, dd. J =4.8, 0.8 Hz), 
9.14 (IH, d, J = 4.8 Hz). 9.24 (IH, d, J =.0,8 Hz)o 

10 4- [[[3- (3, 4. 8, 9-x h 7 1 h*D-6-p^ h^>^-3, 3, 8, 8-5^ hy^^JV^ D [2, 3-h]-r 

^-(teTi-':fh=¥-y:^}V^='}V)-iV:=.^:2'^>m. (1.01 g, 4.41 mmol) cfei;r; i- 
kHP=^>'-lH-^>yhUTV^'-;V-7fCfPlb (678 mg, 4.43 mmol) © N,N->^^5^ 

15 ;i/7}^;i/AT5 F (15 mL) Mic i-x5";i/-3-(3-i?7^5^;UT5/:/Dt°;i'):^;;i/:^ 

(1.00 g, 5.22 mmol) ^JP^. SMT 1 mm^l^l^Tco n^nTz. 
3-(3,4,8,9-x h7 t Ho-6-^ h ^5^-3, 3. 8,8-x h ^ /^^^l^^ □ 
[2,3-h]-rV^/U>-l-1';V')^>i?>75> (L41 g, 4.02 mmol) ^Sn^. MM 

-^h^yy^— (^^-tJ->/S^^X^;i/ 3:K 1:1 (Dm 1:2) Id^bfc. cnSrS^ 
^x^^jU^c^^L, 2%wmyi^mm (20). 7j<:feJ;a^^l§la^m7Km:^FU'^A7K^ 
^T^fe^t, ?5Sm:M-U':7AJi-e^jt. MffiiilSLTSM^b'&t» (1.83g. JR" 
25 ^ 81!K) 

'HNMR (CDCI3) 61.23 (6H, br s), 1.32 (6H, s), 1.46 (9H, s), 1.60-1.92 (4H, 
m), 2.22-2.42 (IH. m), 2.30 (2H, s). 2.62-2. 85 (2H. m), 2.68 (2H, br s). 3.92 
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(3H, s), 4.06-4.29 (2H. m), 6.60 (IH, s), 7.05 (IH. d. J = 7. 6 Hz), 7.25-7.36 
(IH, i), 7.48 (IH, s), 7.63-7.85 (2H. m). 

"^mi 6 4 

N-[3-(3, 4, 8, 9-7=- h ^ ,b 1^' P-6-^ ^-3, 3, 8, 8-r hy^^)\^y D [2, 3-h] -T V 
5 ij>-W;W:7xzi;W-4-t!^U>^>:^;W3l^^1^-5 Hzism^ 

4- [[ [3-(3, 4. 8. 9-5^ h ^ b h* D-e-^ h ^->-3, 3, 8, 8-x h ^ >^ 9-)V7 D [2, 3-h] 

v4^y u>-i-<>'W7xn;i/]7sy]:^j;i'#ri;w-i-tf'^u>?>*;i'j|?>i? i.i- 

S^^5^;i/X5^;i/XXx;V (1.44 g, 2.56 mmol) (15 mL) mmz 4 M 

m«m/e^^x5^;i/^?^ (2.0 mL) ^Mx. ^iaT 1.5 B$r^> 60 immm 
10 i^L/c, n^nrzm'^mzx.^/-)v (3 mi) ^Jq^^ eo 'c-t 1 mmm 

WLTco Kmm^i^^lf^Mh^ ig^^5IXbT«0{k:^#J (774 mg. 578!) &#fco 
217-224 "C. 

'HNMR (DMSO-dj) 51.23 (6H, s). 1.44 (6H. br s). 1.68-2.07 (4H, m), 2.10-2.50 
(2H, m), 2.65-3.40 (7H. m), 3.95 (3H. s), 7.11 (IH. s), 7.31 (IH. d. J = 8.2 
15 Hz), 7.59 (IH, t, J = 8.2Hz), 7.86 (IH. d, J=8.2Hz). 8.03 (IH, s), 8.70-9.35 
(2H, m). 10.78-10.90 (IH, m), 12.50-12.80 (IH, br)o 

N-[3-(3, 4, 8, 9-5^ b 7 h H P-6-pl h^r'>-3, 3. 8. 8-r hy^^)V7 U [2, 3-h]>f V 
U M :7xx;H-4-lf' Ji^>T-t: H 

20 3- (3, 4, 8. 9-x h ^ t H 0-6-^ h ^'>-3. 3, 8, 8-5" h ^ P [2, 3-h] 

y ij ^_l_^;^)ys»>^f>75> (701 mg. 2. 00 mmol), i-}d^jy>BMW^^ (417 
■rag, 2.40 mmol), 1-t HP^'>-lH-^>Vh U7\/-;P-*fntr (368 mg. 

2.40 mmol) <D N, N-i^;><5^;V'5jN;i.A75 F (lOmL) mm\ZhVX.^)V7^> (0.77 
mL. 5.5 mmol) ^^XS l-X5';l/-3-(3-5^P<5^;i/T^ 7 ^P tf;i'):^;i/4^i^'f ^ 

25 m. (537 mg. 2. 80 mmol) MM^ 1 It^m^^bfe. SJS^g^tftc:7jc*5cl; 

-z^x.^jijL-y^m^ibnm^Lxmmit^'^ (523 mg, iR* 55%) 
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m,^. 124-128 "Co . . 

'HNMR (CDCI3) (51.23 (6H, br s), 1.30 (6H. s). 2.27 (2H, s), 2.67 (2H, br s). 
3.67 (2H, s), 3.92 (3H, s), 6.60 (IH, s), 7.03-7.10 (IH, m), 7.24-7.40 (4H, 
m). 7.67-7.74 (IH, m). 7.91 (IH. br s), 8.60 (2H. d, J = 5.8 Hz), 

5 -^j^mee 

N-[3-(3, 4, 8, 9-T- h ^ t H D-6-/ h^z^-i, 3, 8, 8-x hy )<9-)Vyu[2, Z-hUV 

u >-i-r;i/) 7x-;w-3-h°u v>T-fe hr^ 

10 122-127 "C (XiJ^y-jl'-v'X^^jl/X-T-;!/). 

'HNMR (CDCI3) 61.23 (6H, br s). 1.30 (6H, s). 2.26 (2H, s), 2.67 (2H, s), 
3.67 (2H, s), 3.91 (3H. s). 6.59 (IH, s). 7.06 (IH, d. J =7.4 Hz). 7.24-7.37 
(3H, m). 7.64-7.80 (3H, m). 8.52-8.58 (2H, m). 
6 7 

15 N- [3- (3, 4, 8, 9-7^ h ^ fc F P-6-^ h ^zy-Z, 3, 8, S-x h ^ ^ '^)Vy D [2. 3-h] V 

^yv>-i-^ ;p) y xx;p] -2- tf u >7-fe h r ^ F 

iR^ 75«o 

M 176-177 x: (XiS'y-;v-vx9^;ux-T-;Wo 

20 'HNMR (CDClj) 61.24 (6H, br s), 1.29 (6H, s), 2.27 (2H, s), 2.68 (2H, s), 
3.87 (2H, s), 3.92 (3H. s), 6.60 (IH. s), 7.07 (IH, dt, J = 7.7, 1.3 Hz), 
7.21-7.37 (3H, m). 7.42 (IH. t, J = 1.6 Hz). 7.71 (IH. td. 1=7.7, 1.9 Hz), 
7.80 (IH, ddd, J = 8.2, 2.0, 0.8 Hz), 8.63 (IH. ddd, J = 4.9, 1.8, 1.1 Hz), 
9.82 (IH, br s)o . 

25. "^^M 6 8 

[ [4- [ [ [3- (3. 4, 8, 9-x b ^ h H n-6-^ h 4^>'-3, 3, 8. 8-x h ^ ^)V7 □ [2, 3-h] 

-r y ^ y u >-i --r ;0 7 X x ji/] 72.yiijji^^:=.My xx;n :/^^M-^7.-^>m 
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3-(3. 4. 8. 9-x h 7 1 F h ^ '>-3, 3. 8. 8-x h 7 >^ ^)iy U [2. 3-h] ■< V ^ 

y U >-WJW^>'fe'>7^> (2. 18g, 6.22 mmol). 4-[(>^X b^i^Jf^T.^-f 

;i/)^5^;u]^m#m a. 86 g, 6.8.3 mmoi). i^^rs i-kHD^>'-iH-^>^/hu 

y^y_;^_-7J^5fp^^ (1.05 g. 6.86 mmol) CO N,N-e^;<^;P^;PA7^ H (30 mL) ^ 

5 miz i-x5^;i/-3-(3-5^>^5";i/75/:/otf;i/):^;i/ji^i^-r5 0.55 g. 

8.09 mmol) J;tJ^ h UX5^;i/7^ > (1.0 mL, 7.2 mmol) Sr^^ 17 m 

10 U'7hif'7y-f- (^=^lJ->/l^iSX^;W 2:K 1:K 1:3> l:lfl) fC^b. ^ 

m<[:^'^(om.mmM^mrco ^n^imx5^;i/ (20 mu tc^^b, o.s m m.it7K 

m/^^y-)\^^^ (8.5 mL) ^HaX. MJE^i^bfco ^^^^x^s^y-jiz-s^mx 

5^;i/d^e.Si^^bT^gfli-&<^ (3.23 g, urn m) ^mrzo 
ifc^ 196-200 x: i^)o 

15 'HNMR (DMSG-dfi) 51.18 (6H. t, J = 7. 1 Hz), 1.25 (6H, br s), 1.37-1.58 (6H, 
m). 2.16-2.57 (2H, m). 3.05-3.35 (2H, m). 3.35 (2H, d, J = 22.0Hz), 3.89-4.05 
(4H, m), 3.96 (3H, s). 7.12 (IH, s), 7.34-7.48 (3H, m), 7.65 (IH, t. J = 8.1 
Hz), 7.97 (2H, d, J = 8.0Hz), 8.05-8.16 (2H, m). 10.69 (IH. br s), 12.60-12.80 
(IH, br). 

20 -p-^tSM 6 9 

[[4- [ [ [3- (3, 4, 8. 9-x h 7 1 H P-6-pt h =^ v-3. 3. 8, 8-x h ^ ^ D [2, 3-h] 
[ [4- [ [ [3- (3, 4, 8, 9-x h ^ k H P-e-^ h ^ v-3. 3, 8, 8-t- h ^ U [2, 3-h] 

-< v^y U ^-i-Y M 7xx;W 75/] :^;Jl'3l^x;i/] 7xx;i/] •^y.^>m. 
25 >;x5^;i/xXT-;i/mmii O.eo g, 2.50 mmol) (Di^^uv^^y (10 mL) mm^z 

bU^^;i/^>U ;i':/P5 F (l.O mL, 7.6 mmol) <l:7lSTb, ^MX 22 I^F^^^b 

fco KitM^i^^m&mmv. im^^^>^-)\^ (7.5 mu ^^xs'j:l^)V3l-t- 
)v (10 mL) \zmmvtz.o m^ntiBmz':fu\ivy^^yY (7.5 mu ^jd^. 
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237-241 "Co 

'HNMR (DMSO-de) 6 1.20 (6H, s),.1.22 (6H. s), 2.34 (2H, br s), 2.73 (2H, br 
s), 3.00 (2H, d, J = 21.2 Hz), 3.84 (3H, s), 6.86 (IH, s), 7.11 (IH, d, J = 
5 7.8 Hz). 7.33-7.46 (3H, m). 7.82-7.97 (4H. m), 10.32 (IH. br s). 
^^M7 0 

2- ^ 5^;i/-N- [3- (3, 4, 8, 9-x h ^ k F D -6- ^ h 4^ i/-3. 3, 8, 8-x h ^ ^ :7 D 

[2. s-hi-f v=^y u >-i-'r;w 7x-;i/]-2-C(2, 2. 2- h u 7;u^P7-fe^;i') 
10 ^mme s tmm(o-^m\z^Ki 2-^^)v-2-[i2,2,2-h')y)V:tu7±^)i^)7^ 
m.^ 210-217 "c (^) {)^^y-)v-mmj^9-)V)o 

'HNMR (DMSO-dj) 61.23 (6H. s), 1.30-1.60 (6H. m), 1.53 (6H. s), 2.10-2.53 
(2H. m). 3.00-3.35 (2H, m). 3.95 (3H. s), 7.11 (IH, s). 7.35 (IH. d. J = 8.0 

15 Hz), 7.59 OH. t, J = 8.0 Hz), 7.91 (IH, s), 7.98 (IH, d, J = 8.0 Hz), 9.44 
(lH..br s), 10.16 (IH, br s). 12. 60-12.80 (IH. br s)o 

2-T 5 y-2-^ ^;i/-N-[3-(3, 4, 8, 9-x h ^ t: F P-6->i h^v'-S, 3, 8. 8-^ h 7 ^ 
^;i/7D [2, 3-h] -r V=^/ U >-l-^;i/) 7xn;i/] yoA°>75 F 
20 3-(3, 4, 8, 9-x h ^ b H P-6-^ h=¥i/-3, 3. 8, 8-t- h y ^^)Vy □ [2, 3-h]-r V ^ 
yV>-i-^)V)^>'^>7^> (7.01 g, 20.0 mmol). 2-^5^;W2-[(2. 2. 2- h U 
y)V:tti7±^}V)T^^]ZfU\£:t>m (4.38 g. 22.0 mmo I), ^^ZS l-tHD 
:^zy-m-^>VhV7'J-)V-'7mm (3.37 g, 22.0 mmol) (D 

AT^H (75 mL) mm\z i-x5^;i/-3-(3->?^5^;i/7^ 7 7°p tf;W;^;i'4^>'-r ^ 

25 Vmm^ (4.98 g, 26.0 mmol) ^M^. 4.5 NflW, 45 "CT? 30 ^mmW 

(40 mL) izmML'. 2U7mit')-h^J^2^7i(.mW. (25 raL. 50 mmol) ^M^. 1.5B# 
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^is^m:r.^)u-^^ij->'fy-^^^^if^-^x^ih^m (7.28g, w zm ^mco 

WHJ^ 175-177 t:o 

5 'HNMR (CDCI3) 51.24 (6H, br s), 1.32 (6H. s), 1.45 (6H. s). 2.30 (2H, s). 
2.67 (2H. br s). 3.92 (3H. s), 6.60 (IH, s), 7.04-7.10 (IH, m), 7.33 (IH. t. 
J = 8.1 Hz). 7.55 (IH. t, J = 2.0 Hz). 7.83 (IH, ddd. J = 8.1. 2.0, 1.0 Hz), 
9.93 (IH, br s)o 

"^^m 7 2 

10 5, 5->^p^5";i/-3-[3-(3. 4, 8, h ^ k h^'>-3, 3, 8, 8-t: h y;<^)Vy 

D [2, 3-h]-r y^^y u >-\-^)V) 7x-;w-2.4-i'5yyu ^J>-J^y 

2-75 y-2-^5^;i.-N-[3-(3, 4, 8, 9-x b ^ t K P-6-;< h^v-3, 3, 8. 8-t- h 

5^;u:7D[2.3-h]^y4^y U>-i-'f;i/)7x-;wyDA>T^ H (i.09 g, 2.50 

mmol) <D N.N->^^5^;1//}n;PAT^ H (10 mL) mm\Z -iJ)V^^)V-M 
15 (426 mg, 2. 63 mmol) ^MX. ^MX 2 mmWhtco Kj;Sii^%fC7K*5J: 

^it^^xmrnit^m (ese mg. m m) ^%tz. 

289-294 t:, 

20 'HNMR (CDClj)- (51.28 (6H, br s), 1.33 (12H, s), 2.36 (2H, br s), 2.70 (2H. 
s), 3.92 (3H, s), 6.61 (IH, s). 7.16 (IH. br s), 7.30-7.51 (3H, m), 7.56-7.60 
(IH, m). 

3- [3- (3, 4, 8, 9-T h 7 1 F D-e-^ h^'y-Z, 3, 8, 8-x hy^^)Vyu [2, 3-h] ^ V 

J5 u >-i-r;w >'x-;n-2, 4-r 5r$^y u p>z^^y 

^V'y7-±hWm:£.^)V (1.42 g, 11.0 mmol) 0T-h^hh*py7> (15 mL) m 

3-(3, 4, 8, 9-5^ h ^ t H n-6-^ K^v^-3, 3, 8, 8-5" V^:f^=^)Vyu [2, 3-h] 
y^/U>-l-r;W^>if>75> (3.51 g. 10.0 mmol) ^iip^, 15^>^1Jnl^M 
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^bfe, Klt^M'^f^^U&^&mV. 5Mlt^ (20 mL) IzmMLTco ^^tl 

5 n^^LT^mit-^!^ (2.50 g. JK^ 58^) ^Wzo 
214-216 -Co 

•HNMR (CDCl,) 61.25 (6H. s). 1.33 (6H. s). 2.37 (2H, br s), 2.68 (2H. s). 
3.92 (3H. s). 4.04 (2H, s), 6.22 (IH, br s). 6.60 (IH. s). 7.39-7. 57 (4H. m), 

-^SKM 7 4 

10 l-^ 5^;U-3-[3-(3. 4. 8. 9-t- N 7 b H P-6-^ h^i^-Z. 3. 8, 8-x h.^ ^ ^ }\^y a 

[2. 3-h]-r y+/ u >-i-i';w 7x-;w-2, 4-< 5i5^yu e^>$^:r> 

3-[3-(3, 4. 8, 9-x h ^ t H D-6-^ h ^e/-3. 3, 8, 8-x h ^ D [2. 3-h] -f V 
4^yU>-l-<;P)7x-;W-2,4-<5:$^yUv>S^:t> (867 mg. 2.00 moI) .0 

N.N-vp(5^;i.3jN;PA7$ K (4 mL) mm^z^i^T^m^ti- h ^ A m m^m 

15 (80 mg, 2..2fflmol) ^jjo^. ^MT 15 5^MI^Lfc. #e»n^c^i^i^^3!k?^b, 

3-HptiS^> (0.19 mL, 3.1 mmol) mT. ^MV 45 ^TOJ^bfco 

2:1 Of^ 1:2) (724 mg, W SIX) 

20 

•HNMR (CDCI3) 61.24 (6H, s), 1.33 (6H. s), 2.38 (2H. br s), 2.67 (2H, s), 
3.07 (3H, s). 3.91 (3H, s), 4.01 (2H. s). 6.59 (IH. s). 7.39-7.55 (4H, m)o 

2, 4->^:t^V-3-[3-(3. 4, 8, 9-x K ^ b Fd-6-^ V^i^-l, 3, 8. 8-t- h ^^5^;P7 
25 P [2, 3-h] ^ V / u >-i ;|,) :7 3, -1 --f ^ y y g ^ ^ x 

775Ko 
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'HNMR (CDCl,) 51.24 (6H. s), 1.33 (6H, s), 2.37 (2H, br s), 2.67 (2H, s), 
3.79 (3H. s), 3.92 (3H, s), 4.16. (2H. s), 4.24 (2H, s), 6.60 (IH. s). 7.40-7.56 
(4H. in)o 
5 -^mi Q 

N- / ^ ;l/-3- [3- (3 , 4, 8, 9-x h 7 k P -6- h ^ v'-3, 3, 8, 8-x h 7 7 P 
[2,3-h]-ry + y'J>-l-^;i-)7xn;H-2,4->?:t=^V-l-f ^^VU-:^>Tirh 

3-[3-(3, 4. 8. 9-5" h ^ k F P-6-^ h ^'>-3, 3, 8, 8-x h ^ ^5^;l/7 P [2, 3-h] -< V 

10 u >-i-^ M 7xn;w-2,4->':t=^^v-i-r ^iS^^u z^>mm ^^^jV'Xt.x 

)V (1.87 g. 3.70 mmol) O^^Z-Jl' (10 mL) 5 M 7mihi- h J^-^ 

mm (i.smL) &jp^, li^fmwvTco Ef^^u-^miz 2Mmm^io^> 

15 3- [3- (3, 4, 8, H P-6-;p^ h^>'-3, 3, 8, S-t" hy^^)]^y P [2, 3-h] < V 
(2. 08 g) ^^J'b. 

700 mg t 1-t HP^r->-lH-'^>'y hUTV-;i'-7fc?P^ (211 mg, 1.38 
mmol) (D N,N->'^5^;^4^;I/AT5 F (10 mL) mm\Z. ^}^T, l-X5^;l/-3-(3- 
20 S^;^^)V7^/yuE)V):^)V^P^^\^^M (312 mg, 1.63 mmol) ^^ZS 40% 
^^^Jl/T^V/p^r^y-JW^^K (0.27inL, 6.6 mmol) ^JP^, 43 ^mmW 

^y;i/*^A^P-7bi^^7^- (A:^lJ->/i^i&X5^;P 1:1 (D»mx5^;w 
25 ^Mfll-^tf (289 mg.. iR^ 46«) ^#fCo 

'HNMR (CDCI3) 51.24 (6H. s). 1.33 (6H, s). 2.37 (2H, br s), 2.67 (2H, s), 
2.81 (3H, d, J = 5.2 Hz). 3.92 (3H. s), 4.00 (2H, s). 4.18 (2H. s). 6.10-6.25 
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(IH. m), 6.60 (IH, s), 7.38-7.56 (4H, di)o 
^^M7 7 

1-[1, 1' -ti 7xri;W -3-< ;W3, 4, 8. 9-x h ^ k F 0-6-^ h^->-3. 3, 8. 8-7^ b ^ 

^^)]/yui2, 3-h3-r y +y u > 

5 i-(3-':/D^7 xn;t')-3, 4, 8, 9-T- b ^ k b n-6-^ h4^v'-3. 3. 8. 8-^ hy^^)V 
yDK.S-W-f y=t=-y U> (497 mg, 1.20 imol) © 1. 2->^;'^ b^v'X:$'> (6 mL) 
Mtc:7xn;i/3i^n>^ (219 mg, l.SO imol) (DJL^/-)1 (2 ml) mt^. 
:^hU'^7A (210 mg. 1.98 mmol) ©7jc (2 mL) *5 j;tJ^x h ^^7> ( h U :7x 

::i;P7}^7.:7^»Av>^'^A(0) (58 mg, 0.050 mmol) &iP;l. ^^^H^T 80 t: 

y/mkx.^)\^ 10:1) {c:#^b. '\4^-y->j!;^e>SK^'fli$-ti:T^0<t:'&tl (353 mg. iR 

15 Ml^ 141-142 t:. 

'HNMR (CDCI3) 51.27 (6H, s). 1.30 (6H, s). 2.26 (2H, s). 2.71 (2H, s). 3.93 
(3H, s), 6.63 (IH. s), 7.28-7.51 (5H, m), 7. 57-7.66 (4H. m), 

3. 4, 8. 9-T- b ^ t F P-6-;< h^i^-Z, 3, 8. 8-x h ^^5";i/-l-[3-(4- tf U i^n;V) 

20 yx::i;i/]7D[2,3-h]'i'y+y u> 

i\m 69X0 

M 148-150 "C {P-(Vy°U\d)i^JL-^)V-^=¥-^»o 

'HNMR (CDCI3) 61.28 (6H, s). 1.30 (6H. s), 2.23 (2H, s). 2.72 (2H. s). 3.93 
25 (3H, s), 6.64 (IH, s), 7.44-7.57 (4H, m), 7.64-7.72 (2H, m), 8,66 (2H, d, J 
= 6.2Hz)„ 

^^mi 9 

3, 4, 8, 9-T- h ^ t b 0-6-;^ b 4^ v'-3, 3, 8, 8-x b 7 [3- (2-^ / U n;i/) 
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7 x:n;i/] 7 D [2. 3-h] -i" y ^ y U > 

1- (3-:/P^ 7 xn;i/) -3, 4, 8, 9-x b ^ h H D-e-p^ v-3, 3, 8, 8-5^ h 7 ^^^P 
>'P[2,3-h]-rV^/U> (1.04 g, 2.51 iiiinol)> h^Jy)V:tO)f^^y7s)V7i^>Wt 

2- ^y^j-)V (731 Dig, 2.64IIlmoI)^ li'ftl'J^'^A (319 ing, 7.53 mmol). :fe<i;t)^ 
5 ^rh7=lrX(hU7xn;i/5j;X7^ »/1^i^>^A(0) (145 mg, 0.125 mmol) © 

l,4--J:t=^D-> (15 mL) Sl?S?e!tC^^1i-;>^5^;i/-7.X(879 mg, 2.68 miol) 

7L. ^mnm%y ioo-ct is.s^wsi^Lfc. lox 7y'fb*U'> 

h.7mm (25 inL)/«X5^;U (25 mL) SMT 2 BtF^IMi^LfCo 

^lt^*l:«tt'>U;i7'Jr;i.:^j^A^PThi^^7^- {^^■^ymW.J^'^)V 20:K 
5:1 (D^ 3:1) i^mx5";i/-A4^+|->;5^e>^S'fl::^i±TSM{t;-^tl (529 

mg, JR^ 46X) ^#:/co 
iH.'iC 167-169 -C, 

15 'HNMR (CDCI3) (51.28 (6H, s), 1.29 (6H, s). 2.34 (2H, s), 2.74 (2H, s), 3.94 
(3H, s), 6.65 (IH, s), 7.48-7.62 (3H, m), 7.73 (IH, ddd, J = 8. 4. 6.9, 1.5 
Hz), 7.80-7.87 (IH, m), 7.93 (IH, d, J = 8.4Hz). 8.13-8.26 (3H, m), 8.29 (IH, 
dt, J = 7.0, 1.8 Hz), 

8 0 

20 3- (3, 4. 8. 9-x h ^ h H P -6- ^ h 4^ v'-3, 3, 8, 8-x b ^ ^ 7 P [2, 3-h] V + 

y u >-i-'f )V) ^MmmmmM. 

3- (3, 4, 8, 9-T- h 7 1 H P-6-;>t b 4^'>-3, 3, 8, S-x h 7 ^ P [2, 3-h] -f 7 ^ 
7 U >-l-r;l/)^S§M ^^)VJL7.'r)V (1.81 g, 4.60 mmol) (DJL^J-)V (5 
mL) mnmz. 5 M Jjcmfb:?- h U "^i^^Jc^^ (2.0 mL, 10 mmol) ^ImX. 4 

25 NF^1Mj^L/;^c, ^JiSli^tJic: l M do mL. 20 mmol) ?^Jn^, #&nfc^-& 

i^^MJEiiiNlbfc. ^?it{cx^y-;i/&JP;t, ^^tr^A-f 7PX-;i--t:;i/ (S 
y-;p-@^^x5^;i/;0^e,^M^bT^ll{b^% (1.92 g, %mm) 
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Bj^ 184-191 t:o 

'HNMR (DMSO-dg) (51.21 (6H. br s), 1.46 (6H, br s), 2.05-2.25 (2H, m), 3.17 
(2H, br s). 3.95 (3H, s), 7.11 (IH. s). 7.77 (IH. t. J = 7.6 Hz). 7.86 (IH, 
d. J = 7.6 Hz), 8.17 (IH. s). 8.27 (IH, s)o 

4- (3, 4, 8, 9-7^ h ^ b K h^>^-3, 3, 8, 8-r h ^ ^ "^JVy U [2, 3-h] V ^ 

^^mS 0 tmm<D:^m^^K) 4-(3,4,8,9-xb^kFP-6-^ b^r'>-3,3,8,8- 

10 mih'^m^mrzo w 83X0 

Sl^ 195-204 "c (x^y-;i'-@^i?x^;i/)o 

'HNMR (DMSO-de) 61.31 (6H, s). 1.74 (6H, s), 2.15 (2H, s), 3.10 (2H, s), 4.03 
(3H, s), 6.76 (IH, s). 7.66 (2H, d. J = 8.3 Hz), 8.11 (2H. d. J = 8.3 Hz)o 

15 4_ (6-x b ^ iz-S. 4, 8, 9-T- h ^ b F O -3. 3, 8. 8-x h ^ / ^)Vy P [2, 3-h] < V + 

8 0 tmm<D-:^m\Z^ O 4- (6-X h ^v-S. 4, 8. 9-x h ^ b H P-3, 3, S, 8- 

r b ^^5^;^:7P [2, 3-h]-r y^ / u >-i-^;w^S#i? ^5^;pxxx;i/3&^e>^ 

20 Sill.'^ 206-217 x: (X^/-)V-mmiX.^Mo 

'HNMR (DMSO-dg) 61.23 (6H, s), 1.37 (3H, t. J = 6.9Hz). 1.46 (6H, s), 2.16 
(2H, s), 3.17 (2H, s), 4.25 (2H, q. J = 6.9 Hz). 7.10 (IH. s). 7.75 (2H. d, 
J = 8.3 Hz), 8.16 (2H, d, J = 8. 3 Hz). 

25 N-(4-^ b:^>' xX;W-4-(3, 4. 8, 9-x h ^ b H P-6-P^ h^'>-3. 3, 8, 8-x h y 

^5^;i/7P [2, 3-h]< v=^y u >-i-r.;w^>XT^ h* 

4- (3, 4, 8, 9-T- b ^ b F P -6- ^ F ^ v-S, 3, 8, 8-x F 7 ^ 5^;i/:7 P [2, 3-h] ^ V ^ 
y^J>-l-(}V)^MMmmkM (500 mg. 1.20 mmol) *5J:t)? 1-b F P^^v'-IH- 
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^>\/hU 7y-;i'— 7jcfPtl (202 mg. 1.32 mmol) © N, N-vp«.^;1/7}n;1/A75 F 

mm, (300 mg. i.56inmoi) 20 ^mmi^btco ^^nTzu^mizmmr 4- 

^h^i^7:=.V> (177 mg, 1.44 mmol) ^iU^. MUT 2 mmmWhtzo KJ^^M 

10 iilJilC 120-122 iCo ' 

'HNMR (CDCg (51.26 (6H. s). 1.32 (6H. s). 2.22 (2H. s). 2.71 (2H. s), 3.83 
(3H. s), 3.93 (3H, s). 6.63 (IH, s), 6.93 (2H, d, J = 8.8 Hz), 7.52 (2H, d. 
J = 8.6 Hz). 7.57 (2H. d. J = 9.2 Hz). 7.84 (IH. br s). 7.90 (2H. d. J = 8.4 
Hz)„ 

15 ^mm8 4 

4- (3. 4, 8, 9-x h ^ k H D -6-^ h ^ 5/-3, 3. 8, 7 P [2. 3-h] -iV^ 

20 MM. 229-231 t: mmJiJ-)V-^^^». 

'HNMR (CDCI3) 51.26 (6H. s), 1.31 (6H. s). 2.19 (2H. s). 2.70 (2H. s), 3.93 
(3H. s). 5.50-6.50 (2H, m). 6.62 (IH, s), 7.49 (2H, d, J = 8.4 Hz). 7.84 (2H. 
d, J = 8.4 Hz), 
^m^B. 5 

15 N-^5^;i/-4-(3.4,8,9-r h^h FP-6-/ h4^>'-3.3. 8, 8-r h ^^^^^P^' p 

C2.3-h3^v^7U>-w;w^>xr5 h 

fzo W 77X. 



wo 03/035650 PCT/JP02/09760 

287 

MMs 168-169 "C (Mmx5^;i/-A=^^-y-»o 

'HNMR (CDCI3) 51.26 (6H. s), 1.30 (6H, s). 2.17 (2H, s), 2.70 (2H, s), 3.04 
(3H. d, J = 5.2 Hz), 3.92 (3H. s), 6.32-6.43 (IH, m), 6.62 (IH, s). 7.45 (2H, 
d, J = 8.3 Hz), 7.78 (2H, d, J = 8. 3 Hz). 
5 ^^M8 6 

3- (3. 4, 8, 9-T- h 7 b KD-6-^ h4^$^-3, 3, 8, S-r h 9^^)\^y U [2, 3-h]-r y+ 

-^miS 3 tmm(D:^m\Z^K) 3-(3,4,8,9-xN^fc: h^S/-3, 3,8,8- 

9- h ^;>^5^;i/7P [2, 3-ii]< u >-i-iJv)^M.Wrmmmm.^^n 4 U 
10 n7/^df^-)mim^w^\t^m^%tio w 67«o 

ilij^ 219-220 -c (^^y-;i/->?-r y:/Dtf;vx-5^;i/)o 

'HNMR (CDCI3) 61.25 (6H. br s), 1.30 (6H, s). 2.17 (2H, s), 2.69 (2H, s). 
3.93 (3H, s), 5.30-6.60 (2H, m), 6.62 (IH, s), 7.45-7.57 (2H, m), 7.84-7.87 
(IH. m), 7.90 (IH, dt, J = 6.9, 2.1 Hz)o 

15 8 7 

4- (6-X h ^ i/-3, 4. 8, 9-T- h ^ fc: F P -3, 3, 8. Z-'rVy^ '^)V >' P [2, 3-h] V + 
"^^m 8 3 t nm.(D-Jjmz =k O 4- (6-X V^-y-Z, 4. 8, 9-r F ^ t H P-3, 3, 8, 8- 

T- V yyt^^jvya [2, 3-h] -r v^y u y-i-i AmBmmw^^:is^zs 4 m 

Bj^ 179-182 V (i^mx^;i/-A:^^i^-». 

'HNMR (CDCI3) 51.25 (6H, s), 1.30 (6H. s), 1.46 (3H, t. J = 6.9 Hz). 2.17 
(2H, s). 2.68 (2H, s), 4.19 (2H, q, J = 6. 9 Hz), 5.50-6.50 (2H. m), 6.61 (IH, 
s), 7.28 (2H, d, J = 8.6 Hz), 7.84 (2H. d, J = 8. 6 Hz)o 
5 '^^m 8 8 

N- :7 X x;i/-4- (3, 4, 8. g-x F ^ t F P -6- ^ h + 5/-3, 3. 8, 8- 5^ h ^ 5^;i. 7 P 

[2,3-h]^y4^y v>-i-^)V)^>X7^ }imm 

4-(3, 4, 8. 2-T-hyii F P-6-y F4^>'-3. 3, 8, 8-x h 7 ^ "^JVy P [2, 3-h] 
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y U >-l-1';i/)^E§^±^^li (500 mg, 1.20 miol) i52^Zf^ \-\::\^u=ir>'-\n- 
^y/h^JrV-JV-Mam (202 mg, 1.32 mol) (D N,N->^^5^;1/3Jn;1/A7^ H 

(3 mL) ^Mtc3>K}^T i-x^;i/-3-(3->?^5^;i'T5y:/ntf;W*;i/4?5;'f s m 

mm. (300 mg, 1.56M101) &jpA> 2i m^mwhTco n^nrcM'^mizmuTT 

5 r:U> (0.13mL, 1.4mmol) &iP^. mUTC 2 m^MWVfCo KJ^^U-^mzyK^ 

/i^i?x5^;i/ 2:1 1:1) izmvxmmit^m(DmmmM^mrco ^n^mwtx 

10 (5 mL) \zmmU 0.8 M :te>fb7K^/^^y'-;U^?g (2.1mL) ^M^. MJE 

j^iibT^Mfb'&i^ (537 mg. m.m m) ^mco 

'HNMR (CDCI3) 61.31 (6H, s), 1.64 (6H, s), 2.24 (2H, s), 3.07 (2H, s). 4.01 
(3H, s), 6.72 (IH, s). 7.11 (IH, t. J = 7.4 Hz), 7.33 (2H, t, J = 7.9 Hz), 
15 7.60 (2H, d, J = 8.0 Hz), 7.92 (2H, d, J = 7.6 Hz), 8.18 (2H, d, J = 7.6 Hz), 
9.96 (IH. br s)„ 

^mm 8 9 

N, N->^^5^;U-4-(3, 4. 8, 9-5^ h v t D-6-p^ h^r->-3, 3, 8, 8-5^ hy^'^JVy D 

[2,3-h]<y+/u>-i-'i';0^>XT5 H±i:mi^ 
mco mm mo 

'H NMR (CDCI3) 61.36 (6H, s), 1.69 (6H. s), 2.35 (2H, s), 3.01 (3H, br s), 
3.05 (2H, s), 3.13 (3H, br s), 4.03 (3H, s), 6.75 (IH, s), 7.61 (2H, d, J = 
25 8.4 Hz), 7.72 (2H. d, J = 8.4 Hz), 14.20-14.60 (IH. br)o 
9 0 

[[4-[[3-(3,4,8,9-7^h^h Hp-6-^ h4^>^-3. 3, 8, S-T" h D [2, 3-h] 

-ry^/'j>-i-r;w^>y-r>/i/]T5/]7xx;i/]^5^ji/]5jsXJi^>m i^j^^jv 
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3- (3, 4, 8, 9-T- h 7 fc H P -6- p< h ^ 3, 8, S-x h 7 7 n [2, 3-h] V ^ 

y u>-i-'f;p)^mi=m±t^*i (1.37 g. 3.29 mmoo, 4-T$/^>>^;v3i^X3i^> 

mi^:Xi^}V (730 mg, 3.00 mmol). 1-t HP^>'-lH-^>^/b UTy-^ 

5 — »tl (506 mg, 3.30 mmol) <D n,}!{-z^:^^M)VA7^ H (15 mL) BUiZ 1- 
X5^;i.-3-(3->^^5";V7 5yyat!>'l')*;W2i^i^'r^ H^miS (748 ng, 3.90 

mmol) *5a:rXbUX5^;l/T^> (1.0 mL, 7.2 mmol) ^IM^. ^MT 18 MJt# 

10 :j&y;i/*7A^^D-7bif^7^- (A:^tt->/g^mx5^;i/ i:i ©^1:5) \zmv. 

•H NMR (CDCI3) (51.25 (6H, s). 1.25 (6H. .t. J = 7.1 Hz), 1.31 (6H. s). 2.22 
(2H. s), 2.68 (2H. s). 3.14 (2H, d, J = 21. 6 Hz), 3.92-4.10 (4H. m). 3.93 (3H, 
15 s), 6.63 (IH, s), 7.24-7.34 (2H, m). 7.46-7.53 (2H, m), 7.64 (2H, d, J = 8.0 
Hz), 7.94-8.02 (2H, m), 8.63 (IH, br s)o 

3, 4. 8, 9-x h 7 k H a -3, 3. 8, 8-7" h ^ ^)V-l-y xx;i/-6-7 P [2, 3-h] -iV^ 

20 3.4.8,9-7^ h 7 b HP-6-p^ h4^i/-3,3,8,8-T- h7P<.?;P-l-7xx;l/7P 
[2,3-h]'rv^r/U > (500 mg, 1.49 mmol) \Z 48!i; ^b*^^ (7.5iiiL) ^JP;1, 

105 t:T nmmmwhtc, Rmm-^'^^^^i^^ mmvfcmB^^M. i^mvtc 

m-mmnhn^mit^m m mg, w m) m^r^io 

m >300 

25 'HNMR (DMSO-dg) 61.23 (6H, s), 1.42 (6H, s), 2.15 (2H, s), 3.09 (2H, s). 6.79 
(IH, s), 7.57-7.80 (5H. m). 11.2-11.4 (IH, br), 12.1-12.4 (IH, br)„ 

^]^m 9 2 

3, 4, 8, 9-x h ^ k K P -3, 3, 8, 8-7^ h 7 ;< 5^;P-1 - 7 x x;l/-6- 7 P [2, 3-h] V + 
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3. 4, 8, 9-x h 7 t F P -6- / h 4^ i^-S. 3. 8, S-x h 7 ^ ^)V-l- 7 x 7 n 
[2,3-h]-ry=^y U> (3.02 g, 9.00 mmoO 481« ^<b7jc^^ (45 mL) $]bD^. 
16P#rai)ni^M?JfEL'feo S|i&S^t/=£:^}^b> iiT>^r-77jcT't'fP, 7jcT#3^L. 

y tf;i'X-x;i/*^ e.i^^<b$-tT^M<b^iij (2. 70 g. jr^ 93!k) 

208-210 -Co ^ . . 

'HNMR (CDCI3) (51.26 (6H. s), 1.28 (6H, s), 2.16 (2H, s), 2.66 (2H, s), 6.54 
10 (IH, s), 7.38 (5H. nOo - 

3, 4. 8, 9-x h V b H 0-l-(4-h H P^'>7xX;i/)-6-^ h^i^-Z, 3. 8, 8-x h 

5^;M-7D[2,3-h]i'y^y u y-)iM:i\:7mmm. 

9 1 tmm(D:^m\z^ ^ 3, 4. 8. 9-x h ^ t h h^z^-i-i^-)/^ h^-^ 

15 7xX;i<')-3. 3, 8, 8-x h ^P^^;V7P [2, 3-h]-1' y ^7 U >5&^ e^^M^b'&tJ^^;^, 
mi^ 194-200 t:, 

'HNMR (DMSO-dj) 61.27 (6H, s), 1.38 (6H. s), 2.34 (2H, s), 3.03 (2H, s). 6.77 
(IH. s), 6.99 (2H, d, J = 8.4 Hz), 7.46 (2H, d, J = 8. 4 Hz), 10.59 (IH. s), 
20 11.17 (IH, br s), 11.80-11.95 (IH, br)o 
'^^m 9 4 . 

1 - (3- P 1 7 X X ;|/) -3, 4, 8, 9- X b 7 b F P -3, 3. 8, 8- X h ^ 5^;P-6- 7 P 

9 2 tmm(D-:/jm^z^ V 1-(3-7d^:7xX;W-3, 4, 8, 9-7^ h ^b FP-6- 
25 ;^ h^>--3, 3, 8. 8-x h 7P^5^;V7 P [2, 3-h]'f y U >-fy^6mmit^^t:%rco 

m giJKo 

Mj^ 202-208 x: (i^^x5^;i/-i?<y7'Pif;wx-x;W, 

'HNMR (CDCI3) 51.25 (6H, s), 1.32 (6H, s), 2.22 (2H, s), 2.63 (2H, s), 6.52 
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(IH. s), 7.24 (IH, t, J = 7.6 Hz), 7:34 (IH, dt. J = 7. 6. 1.4 Hz). 7.47-7.54 
(IH, m), 7.57 (IH, t, J = 1.4 Hz), 

h U 7 o ^ iS' >X ym (3, 4. 8, 9-T- b ^ t H P -3, 3, 8, 8-x h ^ ^ 

5 -i-7xzi;i'7D[2,3-h]-ry^y u >-6-r;i/)x7.T-;i/ 

3, 4, 8, 9-x h ^ t K D-3, 3, 8. S-^V^^ ^)V-l-y x.=L)V-Q-y D [2, 3-h] -f V ^ 
yU/-;l/ (1.03 g, 3.20 mnol) ©t!U5^> (10 mL) ^^J'^J^T. h^)y)V:t 
U)^^>X)V7i<>mM7m (O.eOmL, 3.6inmol) ^m'T. 10 ^mMWLTzo Eft^ 

A^DTh^^7^- (^^lJ->/H^mx5^;|/ 10:1) JC-^U^^b^tl (1.37 g, 

•HNMR (CDCl,) (51.25 (6H. s), 1.30 (6H. s), 2.23 (2H, s). 2.70 (2H, s), 6.94 

15 (IH, s). 7.41 (5H, s)o 
9 6 

h^)y)VtO}^i$^>X)V^>^ (3.4,8,9-r h^k h ^ i^-3. 3, 8. 8-x 

h 7 ^ 9^;i/7 □ [2. 3-ii] -r y ^ y u y-&-^ m xxx;i/i^mM 

^m\2 9 tmm<Diim\z^r} hvy)v^u;^^>y.)i'^>m: (3,4,8,9-xh^ 

20 b H P-3, 3, 8, 8-T- b ^7 ^5^;Wl-7 xx;l/7 D [2, 3-h] -iy^JV >-6-< M XX 

5^;w^e.*0'fb'&i^<&#fco iR^ 84Xo 
152-160 (p<iS^y-;i/-s^®x^;Wo 

'HNMR (DMSO-de) (5 1.28 (6H, s), 1.43 (6H, br s), 2.32 (2H, 's), 3.17 (2H, br 
s). 7.56 (IH, s), 7.57-7.83 (5H, m). 
25 -&f3&^9 7 

3, 4. 8, 9-T- h ^ t F n-3, 3, 8, S-x h 7;<5^;Wl-7 xx;i/7 P [2. 3-h] -f V^J U 
h^Jy)V^O;A^>X)V^ >Wt (3, 4. 8, 9-x h 7 h H P -3, 3, 8. S-'rhy:^ 
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-l-7x-;i/7a[2,3-h]-f y^y iJ>-6-1';WXXx;i/ (l.OOg, 2.21 mmol), 1- 
UX5^;i/7^> (0.92inL, 6.6inmol), (II) (9.9mg, 0.044ininol), 

:teJ;D^>U 7x~;i/4^7>7^ > (23.1 mg, 0.0881 mmol) © N, N->^;<5^;P*j;l'A 
(4iiiL) mmz^m (O.nmL, 4.5iiiinol) ^m^s g^Uffl^T 60t:T 3.5 

^7w'- (^^iJ-^/g^^x^;!/ 15:1) \zmv. ^mih^<^(DTmmM^"^rco z. 

10 n<&Sfmx5^;l/ (3 ml) 0.8 H m\^7\^M/:^^ ^-)\^^^ (3.0 mL) 

in^fco f#e,n/t?i^ti^MJEMb> ^^»i^x5^;i/->?-rvyDtf;i/X-T- 

;P/^i^e>i^afb$-&T«m<b'g-tl (705 mg. W 93!«) S:#fco 
Sllj^ 167-179 t^c 

'HNMR (DMSO-dg) 61.23 (6H, s). 1.46 (6H, s), 2.19 (2H, s), 3.16 (2H. s), 7.17 
15 (IH, d, J = 8.1 Hz), 7.30 (IH, d, J = 8. 1 Hz). 7.62-7.84 (5H, m). 
"^m^ 9 8 

3. 4, 8, 9-x b 7 1 H P-3. 3, 8, 8-r h 7 ^ 5^;i/-l- [3- (4- M U >^x;i/) 7 xXVW -6- 

7D[2.3-h]'rv^y 

1- (3-y P ^ 7 X r:;i/) -3, 4, 8, 9-x h ^ t F P -3, 3, 8, 8-x h ^ 5^;i/-6- 7 P 
20 [2,3-h]-r y^^y U (725 mg, I.8I mmol) 4-k!US^x;i/3l^P>i? 

(334 mg, 2.72 mmol) © h;l/X> (10 mL) ^^XS^i^ (3 mL) M^^l-^ 

h U "i? A (480 mg, 4. 53 mmol) ©7jc (5 mL) mW^i:XS'r h ( h U 7 x 

x;i/4^X7^ »A°^>?'^A(0) (105 mg, 0.0909 mmol) ^JP^. ^^HH^T 90 

T 15 BtPBimi^bfco 1 M ItmSriJP;^, ^i^tl^^ii, 

25 m^^Mhtco ;(KJi^igT>^x77KT4'^. @imx5^;i/-e2lHli*ttitfc« -&t)-e: 

f^mx^^jw/^^y-;!/ 20:1) \z^\^. mm.jL=^)V--MV':^u)d)V:L-^)Vis^^ 
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^^ih'^'itX^mit'^^ (294 mg, W 41»i) ^^Tco 
M 141-149 "Co 

'H NMR (CDCI3) (5 1.27 (12H. s), 2.21 (2H, s), 2.67 (2H. s), 6.58 (IH, s), 

7.43-7.58 (4H, m), 7. 64-7.73 (2H, m), 8.66 (2H, d, J = 6. 2 Hz)o 
5 9 9 

3, 4, 8, 9-T- h ^ t H P-3. 3, 8, S-x b 5 ^9^;i/-6-:/D#^^>'-l-[3-(4-tf U i^:=- 

)V) 7 x:i;w 7 p [2. 3-h] y ^ / u > 

3. 4, 8, 9-x h ^ t F p-3, 3, 8. 8-x h 7 ^ 9^;i'-l- [3- (4- 1! U 7 -6- 

7P[2,3-h]-<y^7 U y-;i/ (8I2 mg. 2.00 mmol) l-3-FyP/1> 
10 (0.59 mL, 6.0 mmol) 0) N,N->^7^^;i/*;i/AT^ F (4 mL) mmZT^mii:'^ h ^) 

(66% Wj^WM) (95 mg. 2.6 mmol) ^JPX.. 30 9^Wi'^W\yf^'^ 

^m^#'>U;!7y;i/;<77A^PTh^77^- (^=^^-ti->/l^^x5^;i/ iO:i 

15 2:1) {C#tL',@^mx9^;i/-A:^-+h>^^e>IIM^bTM{l:'&tf (614mg.W 70!S) 
ii;^ 132-134 "C. 

'H NMR (CDCI3) (51.04 (3H. t. J =7.5 Hz), 1.27 (6H, s), 1.30 (6H, s), 1.87 
(2H, sixtet, J = 7.2 Hz), 2.21 (2H, s), 2.70 (2H, s), 4.07 (2H, t, J = 6.9 
20 Hz). 6.63 (IH. s), 7.43-7.57 (4H, m), 7.64-7.71 (2H. m), 8.66 (2H. d, J = 6.0 
Hz)o 

10 0 

2- [ [3, 4. 8, 9-5" h ^ t: H P -3, 3, 8, S-t" F ^ ^ ^;W1- [3- (4- M U ^^ZUP) 7 x n 

M 7 p [2, 3-h] y ^ y u y-^-^ ;W rir h 7 ^ H 

25 '&^M9 9i:lRlilCD;^?*(Cj;«9 2-::^P^r'fehT^ F^ffll.iT^@^l::^t»<£#fe. 
W 63!lio 

IS','^. 120-125 (@^mx5";i/-^=^^t)-»o 

'HNMR (CDCl,) ai.28 (6H, s), 1.30 (6H, s), 2.24 (2H, s), 2.71 (2H. s), 4.63 
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(2H. s), 5.55-5.85 (IH. br). 6.65 (IH, s), 6.70-6. 95 (IH. br). 7.43-7.59 (4H, 
m), 7.64-7.73 (2H, m), 8.67 (2H, d, J = 6.4 Hz), 
•&^M1 0 1 

1- (3- y^D ^: y=c-M -6-x h 4^ $/-3. 4, 8. 9-T- H 7 1 H U-i, 3. 8. 8-x h ^ ^ 5- ;|/ 

5 :7o[2,3-h]i'v4^yu> 

9tmm(D:^miZ^fO l-(3-yn:E7x-;l.)-3.4.8,9-x}s^hKp 

-3. 3, 8. 8-T- h 7 ^ ^}\^-&-y p [2. 3-h] -r y u y 1 3 - Kx^ >55i e>«M 

10 »HNMR (CDCI3) (51.23 (6H. s). 1.34. (6H. s). 1.46 (3H. t, J = 7. 1 Hz)'. 2.22 
(2H. s). 2.66 (2H. s). 4.18 (2H, q. J = 7.1 Hz). 6.60 (IH. s). 7.25 (IH, t. 
J = 7.5 Hz). 7.33 (IH. dt. J =7.5. 1.7 Hz). 7.52 (IH, dt. J = 7.5, 1.7 Hz). 
7.57 (IH, t, J = 1.7 Hz)„ 
-^J^M 10 2 

15 l-(3->^P^y xX;W-6-X h:|^i^-3, 4. 8. 9-5=- N 7 k H P-3. 3. 8. 8-7^ hy:^^)V 

yui2, 3-h] V + / u >m.^^ 

^ t H a-3. 3. 8. 8-7^ hy;^^)Vy a [2. 3-h] -f v^y U ^^m^t^^^ntco 
m 74«, 

20 gS!^ 219-223 mm) (^^ /-)V~mmx,^JV~i^3i^)VJL~r-}]y)^ 

'HNMR (DMSO-de) 51.25 (6H. s). 1.37 (3H. t, J = 7.0 Hz). 1.44 (6H. br s). 
2.22 (2H. s). 3.12 (2H, br s), 4.24 (2H. q. J = 7.0 Hz). 7.08 (IH. s), 7.52-7.65 
(2H, m). 7.88-7.99 (2H. m). 
10 3 

;5 1- (3-y D ^ 7 X - ;W -e-y h^i^-S. 4. 8, 9-T- h 7 h H P-3. 3. 8, 8-7^ h 7 ^ 
7 0[2,3-h]<y^y U> 

9 9 tmm(D:^m\z^ O i-(3-:/d:e:7xx;p)-3,4, 8. 9-^- h ^ t k □ 

-3. 3. 8. 8-5^ h ^ 5^;P-6- 7 P [2. 3-h] ^ y :^ y ij / ^ 1 - 3 - F > e> 
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'HNMR (CDCI3) (5 0.98 (3H. t. J = 7. 2 Hz). 1.23 (6H. s), 1.33 (6H, s). 1.38-1.59 
• (2H, m), 1.74-1.90 (2H. in), 2.21 (2H, s), 2.66 (2H, s), 4.10 (2H, t, J = 6.8 
5 Hz), 6.60 (IH, s), 7.20-7.29 (IH. m). 7.34 (IH, dt. J = 7.5, 1.5Hz), 7.48-7.55 

(IH. m). 7.57 (IH, t, J = 1.5 Hz). 
10 4, 

1- (Z-^a=E y X :z)V) -6-y h ^ S^-S, 4, 8, 9-5^ N ^ b H D-3, 3, 8. 8-t- h ^ 5^ 
:7 D [2. 3-h] ^ V 4^ y tj >ilf?^ 
10 ^^M2 9 tmm<D:^mzJ;^r) l-(3-yp^:7x3i;i/)-6-:/h:^^>f-3,4,8,9-5=^h 

^ h K D-3, 3, 8, 8-7^ hy^^ji^y u [2, 3-h] -iv^/^j >i)-^ ^mmit^m^mc. 
urn 75«o 

iii;^ 201-205 1: (mw) y-ju-mmx-^ji-i^x^juL-i-ji^), 

'HNMR (DMSO-de) 50.94 (3H, t, J = 7.2 Hz), 1.20-1.60 (8H. m). 1.25 (6H, s), 
15 1.65-1.82 (2H, m), 2.21 (2H. s), 3.12 (2H, br s), 4.18 (2H, t. J = 6.5 Hz). 
7.10 (IH. s), 7.48-7.66 (2H, di), 7.90-7.99 (2H, m), 12.50-13.00 (IH. br)„ 
10 5 

&-:f h^zy-Z, 4, 8, 9-r h ^ b F D-3, 3, 8, 8-7^ h 7 ;'^5^;i'-l-[3-(4- 1! U 

y X =:)V1 7 D [2, 3-h] -r y =^ y u > 

20 l-(3-:/D^::7xr:;|/)-6-7>^>--3, 4. 8. 9-5^ h ^ b H D-3. 3. 8. 8-9-hy>^^)l 
7D[2,3-h]-rV^y U> (18.2 g, 39.9 mmol) ^J:ZS 4-\f:0z^=L)l7^U>m 
(5.38 g, 43.8 mmol) (D N,N->?^5^;P7js;PAr ^ H (75 m.) mMmizmm-rhV 

(5.10 g, 48.1 mmol) ©7jc (45 mL) ^m^^Uy^h^^XihV y 
X7^»A°^>^'j7A(0) (1.69g, 1.46 mmol) ^M^. g^^ffl^T 120 t:T 1.5 

^mM^>^Vi]yM9A^u'^h^yy^- (^^i^>/@^^x5^;i^ 10:1 com 
2:1) \zmL. >^X5^;i/X— r;i.-A,:^-tJ->^ie.Si^^LTSM{b-a-tl (9.12 g. 
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114-116 "Co 

•HNMR (CDCI3) eo.98 (3H. t. J = 7.3Hz). 1.27 (6H. s), 1.29 (6H, s), 1.39-1.60 
(2H, m). 1.75-1.92 (2H, m). 2.21 (2H. s), 2.70 (2H. s), 4.11 (2H. t, J = 6.9 
5 Hz). 6.63 (IH. s). 7.45-7.57 (4H, m). 7. 64-7. 72 (2H, m), 8.66 (2H. d, J = 6. 2 
Hz). 

-^fi^M 10 6 

6-x h+v-S, 4, 8, 9-r N ^ k Kd-3, 3, 8, 8-5^ h ^p<^;i/-l-[3-(4-tf U i^~JV) 

:7x-;W7P[2,3-h]<y4^y U > 

10 10 5 trnm^mz^ O l-(3->^Dt:7xr:;i/)-6-X h^i^-Z, 4,"8, 9-T- 

h ^ b H D-3. 3. 8, s-x h ^ ^5^;i'7 o [2, 3-h] ^v^^V >i)^ ^mkit-^m^n 

fco W 59!i;o 

M 102-104 r (vx5";i.x-5^;i/-^rt^+f-»„ 

'HNMR (CDCI3) 61.27 (6H. s). 1.30 (6H, s), 1.47 (3H, t, J = 7.0Hz). 2.22 
15 (2H, s), 2.70 (2H, s), 4.19 (2H, q, J = 7.0 Hz), 6.63 (IH, s), 7.42-7.58 (4H, 
m). 7.65-7.71 (2H, m), 8.66 (2H. d. J = 6.0 Hz). 
-^^M 10 7 

6-X h 4^ ^--3, 4, 8, 9-x h ^ h H □ -3. 3. 8. B-t- h y ^ ^)\^-\- yx.-)Vyu 

[2,3-h]-ry^/u>±i^i[ 

20 9 9 tnm(D-l5m\Z^ O 3. 4, S, 9-x h ^ h H n-S. 3, S, 8-5^ h 

7xx;i.-6-7 p [2. 3-h] ^v^y ^)y-)V^^UB~ Hx^ ^^mit^mo 

25 'HNMR (CDCI3) (51.33 (6H, s). 1.51 (3H. t, J = 7.0Hz). 1.69 (6H. s). 2.23 

(2H. s). 3.02 (2H. s), 4.28 (2H. q. J = 7.0 Hz). 6.73 (IH. s). 7.50-7. 75 (5H. 
m). 

10 8 
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3, 4, 8, 9-T- h ^ h Hn-6-> h^>^-3, 3, 8, 8-x h ^ p<^;i/-l-7 x -;i/-4-7 P 

[2.3-h]-ry^y 

2, z-y hvu-i-^h^ '>-2, 2->? 5^;i/-5- (2-^ :/ p ^>Vyy 

> (1.17 g, 5.04 mmol) h UJP (10 niL) m^iz -10 X:nmtT)l^ 
5 (0.68 g. 5.1 nimol) ^MX. mUl: 5 ^M^LfCo #e.nrcti^tl(C 

(0.26inL. 5.0 mmol) <£SSTU 20 ^Mfel 60*01? 2nmmi^Vfto 

^mw^m^^^L. 7X:feJ;rX>^<v:/pe;px-x;i.$jpAjtm^, 

Xmrnih^^ (722 mg, IR^ 418;) ^ntco 
gi-i^ 207-212 t:„ 

'HNMR (CDCg 61.25 (3H. s), 1.31 (6H, s). 1.32 (3H. s), 2.21 (2H, s), 3.96 
(3H. s), 4.48 (IH. br s), 6.96 (IH, s), 7.40 (5H, s)o 
15 -g-^M 10 9 

3-(7*P^ p(5^;i/)-3, 4, 8, 9-7" h ^ t F P-6-^ h^iz-S, 8, 8- h U ^5^;l/-l-:7 x 

x;i/7o[2,3-h]-f y:^^y U> 

2. 3->?t: HP-7-pt h4^>'-2, 2->'>(5^;U-5-(2-^5^;l/-2-yP'^x;U)^>V'7^ 

> (1.76 g, 7.58 mmol) ©'^^l/xSU;!/ (15 mL) mmz -5 'CTii'ft:T;i'5 
20 X'^A (1.01 g, 7.57 mmol) $l!P^. 5 ^TOJ^Ufco #e>nfcm'&t)(C 

(0.39mL, 7. 6 mmol) ^i^Tb. 2B 60^1? SO ^fm^VfCo 

Rmm^m^^mh. tk^^ y yp e;i<x-x;p^jn;i^*m. tki^^^h, 

^a^h^yy^- (^^-^y-mtJi^JV i0:i) fcftb. >'x5";px-t-;1'- 

A:^-1^>j5if,^^{fc$-g:T*^<fc:^tj (297 mg. W 9.5!K) 

Sij^ 108-110 t:o 
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'H NMR (CDCI3) (51.31 (6H, s), 1.34 (3H, s). 2.20 (2H, s), 2.80 (IH, d, I = 
15.8 Hz), 2.96 (IH. d. J = 15.8 Hz). 3.41 (IH. d. J = 9.9 Hz), 3.57 (IH. d. 
J = 9.9 Hz), 3.93 (3H, s), 6.60 (IH, s), 7.40 (5H, s). 

-^mi 110 

5 6-X K^^>'-3,4,8,9r7^ FP-3,3,8,8-f- h ^^5^;i'-l-7x-;i/7P 

[2, i-hWJ^/ U > 2~:t^i^ h* 

6-X h^e^-l, 2, 3, 4, 8, 9-a4^+M: 1< D-3, 3, 8, 8-x b 5^;i'-l-:7 xx;V7 O 
C2,3-h]'ry^/ U > (1.65 g, 4.69 mmol) <D^^^J-}V (10 mL) m^Z^y^^ 
Xx>(VI)i?:^-hU^'A-7KfP#J (310 mg. 0.940 mmol) <D7K (3 mL) ^^^iOA 
10 feo ^:n^»b> 30* ji^'fk7jc^7jc (1.6 g, 14 mmol) <&?iSTb, .^wi 15 m 

^u^h^yy^- (Ac^U-V/i^mx^;!/ 5:1 1:1) \zmv. -MV:fu\^ 
15 )Uaz-^JU-y\^1)->f)^f,f^^i\:-^ii:Xmmit^m (1.33 g. itX^ 78!i;) 

iH.-^ 125-126 t:o 

'HNMR (CDCI3) (51.27 (6H, s), 1.45 (3H, t, J = 7.0 Hz), 1.48 (6H, s), 1.98 
(2H, s), 3.04 (2H. s), 4.16 (2H, q, J = 7.0 Hz) i 6.62 (IH, s), 7.32-7.47 (5H, 
m)o 

20 -^^^il 111 

3,4,8,9--r h ^ t K P-6-^ h 5^-3. 3,8,8- x h ^ ^ ^;i'-l-7 xx;]/^ P 
[2,3-h]'f y^^y U> 2-:t+e/H 

^^m 110 tmm(D:^mz^y) i,2.3,4.8,9-'\+i^-h i«n-6-^ h^z^ 

-3, 3, 8, 8-r h ^^5';Wl-7xX;l/y P [2, Z-hUV^/ U »5^e>*^{b'&t}S;# 
25 fzo UStm 84X. 

177-180 (e^-rv:/ptf;i/x-7";w„ 

'HNMR (CDCI3) 61.28 (6H, s), 1.49 (6H. s), 1.99 (2H, s), 3.06 (2H, s), 3.91 
(3H, s), 6.63 (IH, s), 7.27-7.47 (5H, m). 
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-^mi 1 1 2 

4- (6-X h ^iz-S. 4, 8. 9-T- h 7 h H D-3, 3, 8. S-t" h 7 ^ ^)V-2-:t^>' H 7 P 
[2.3-h3^ V^/ U >-l-i';i/)^>X75 1^ 

•&^^J1 1 0 iIWim<^;^r*}'J:'9 4-(6-Xb:^'>-l,2,3,4,8,9-A^itk Kp 
5 -3, 3, 8, 8-x h 7 ^ ^;i^7 P [2, 3-h3 7 ^ 7 U >-l-1' ^ >X7 ^ Hd^ 
.-fb^tf^&^feo iK^ 83J;. 

ift.'i^ 134-136, 218-219 "C (g^i?X5^;P->?-l'y7'Ptf;i/X— r^W, 
'H NMR (CDCI3) (51.28 (6H, s), 1.46 (3H, t, J = 7.1 Hz), 1.48 (6H, s), 2.00 
(2H, s), 3.06 (2H, s), 4.17 (2H, a, J = 7. 1 Hz), 5.40-6.50 (2H, m), 6.64 (IH, 
10 s), 7.55 (2H, d, J = 8.4 Hz). 7.89 (2H. d. J = 8.4 Hz)o 
113 

5- [ (z^^^)V7 ^ y ) ^ -3, 4, 8, 9-T- h 7 t F P -3. 3. 8. S-'rhy^ '^)\/-\-y 

xx;i/-6-7 P [2. 3-h] V 4^ y u y 

3, 4, 8, 9-r h ^ k H P-3. 3, 8, 8-x h ^ 5";i/-l-7 xXjl^-e-^ P [2, 3-h] -f V ^ 
15 /U/-;i/ (1.50 g> 4.67 mmoi)> A^7i^;i'A7;!/x t: H (94X) (0.298 g, 9.34 

nimol)> 2 M i^p^5^;i/7^>/7^h^l:iHP7^>}^^^ (7.00 mL> H.OmioO 

(7 mL) (hw^m^. 60 -CT 20 ^rsmj^bfeo w.%mM,m^ 
3:1) ^^•^y-wmsjf-m^^m^^x^. ^m\L%m a.ssg. jr 

20 * 78St;) <£t#fco 
ili;^ 164-166 "Co 

'HNMR (CDClj) 61.23 (6H, s), 1.30 (6H, s), 2.14 (2H, s), 2.38 (6H, s). 2.58 
(2H, s), 3.74 (2H, s), 7.37 (5H, s)o 

1 1 4 

25 3.4,8,9-T-h^h FP-6-p< h=^5>-N,N,3.3,8,8-A=^rti-p^5^;i'-l-7a:X;i/-5-7 
P [2, 3-h] -r V ^ y U 37 >T 5 > 

5- C ( vy ^;i/7 5 / ) ^ ^)V\ -3, 4, 8, 9-x h 7 1 h' P -3, 3. 8, 8-5^ b ^ ^ 9";i'-l-7 
xx;l/-6-7P[2,3-h]'1'V4^y Uy-JI/ (0.40g, l.oemmol). (0.128 
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mL, 3.18 mmol) ^^XSh^J y x.-)V^7.y ^ > (0.832 g, 3.18 mmol) ©xb^ 
hHD77> (3inL) mm\Z. 7VPtl)Vt^>mi^^V':fti}d}V (0.624 niL> 3.18 

mmol) ^^^-friB^. m-^m^mur zQ^mumvrco ^mm^zmmM^iM 
u^)ts^M'7h^u^v^yy^- (A:^i^->/smx5^;v 9:1) id^b. 

it^m, (0.40 g. W 96!K) Sr#feo -^S:^+-|t>j5^e>S^^bfe. 
124-125 

>HNMR (CDCI3) 61.23 (6H, s). 1.27 (6H, s). 2.13 (2H. s), 2.25 (6H, s). 2.77 
10 (2H, s), 3.46 (2H, s), 3.92 (3H, s). 7.38 (5H, s)o 

^^m 1 1 5 

3. 4, 8. 9-x h ^ t H h ^->-N, N, N, 3. 3, 8, 8-^:/iS^ ^)V-l-y x::i;V-5- 

y u [2. 3-h] y u >^ 3^ ^ xc? a a H 

3, 4, 8. 9-7^ hyhV b^^v'-N. N, 3. 3, 8. S-^^1)r:A^)V-l-y x.:=.}V-5-y 

15 U[2,Z-h]-iV^y ^)y^^>y^> (l.SOg, 3.82iDmoI) ©N;VX> (10 mL)^ 
?^(C3-F;<^> (0.309 mL, 4.97 mmol) ^tP;t> ^-g-tJ^^^^^T 15 Ptrs^Mi^ 

jL^jv-^^'^yni^mm^v. mmit^m (1.90 g> iK^ 93x) Sr#fc, 

174-178 t:„ 

20 'HNMR (DMSO-dg) 61.17 (6H, s), 1.26 (6H, s), 2.21 (2H, s), 2.78 (2H, s). 3.07 
(9H. s), 3.94 (3H. s), 4.60 (2H, s), 7.37-7.46 (5H, in)o 
116 

3, 4, 8, 9-5=- h ^ t: H h^i^-i, 3, 8. 8-r b ^p<^;i/-l-7xX;i'-5-[(7x 

:^}V^ir) ^ 7 n [2, 3-ii] y + / u ymBM, 

25 ^^7xy— ;p (0.192 inL, 1.87 mmol) ® N,N-5^^5^;l/Jj^;i'Ar$ H (3 mL) ^ 
l^fc, JKJ^TTTjcf^'fb:?- h U 'i^A (66X ?fi^t5:t/) (68.0mg. 1.87 mmol) <&JP^. 

^^fe^^^^T 30 ^^^rB^itM^bfc. iin^C 3,4.8,9-T-h^t:Hn-6-^ b^v- 
'N.N.N, 3, 3, 8. z-^-:r^ ^=^)V-\-y jL-)V-^-y u [2. 3-11] ^v^j ^)>^^>r 
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^n-^Aa-i^H (0.40 g. 0.748 mmol) SJD^. U^m^ 70 t:!? 1 mmUW 

yy^- (A=i^it>/iii^x5";i/ 7:3) iz^h. mmit^^ommmM (0.31 g. 
5 w m) ^m^mthxmco 

'HNMR (CDCI3) a 1.23 (6H, s), 1.28 (6H, s), 2.13 (2H, s), 2.67 (2H, s), 3.92 
(3H, s), 4.24 (2H, s), 7.18-7.45 (lOH, m), 

(0.31 g. W 84!i!) ^mtco 

10 

'HNMR (DMSO-dg) 61.25 (6H, s), 1.43 (6H. s), 2.15 (2H, s), 3.15 (2H, s), 3.90 
(3H, s), 4.29 (2H, s), 7.25-7. 45 (5H, m), 7.62-7.80 (5H, iii)o 
-^mm 117 

6-X h^z^-Z, 4. 8, 9-x f 7 b H P-N. N, 3. 3, 8. 8-A4^i^-/5";l/-l-"7 xX;l/-5-7 

15 D[2,3-h]-ry^y u>^37>T^> 

89%o 

im^ 106-107 (^^lJ-»o 

'HNMR (CDCI3) 61.23 (6H, s), 1.25 (6H, s), 1.36 (3H, t, 1=7.2 Hz), 2.12 (2H, 

20 s), 2.25 (6H. s). 2.77 (2H. s), 3.46 (2H, s), 4.19 (2H, q. J=7.2Hz), 7.37 
(5H, s)„ 

118 

mm ^-[(z^^^)VT5.J):A -3, 4, 8, 9-x b ^ t H P-3, 3, 8, 

-i-7x-ji/7.n[2.3-h]-ry^ry u >-6-r;i^x7.x;i/ 

25 5- [ 5 y ) P< J-M -3. 4. 8, 9-5=- h 7 1 H n-3. 3, 8, 8-5^ h ^ ^ ^iWX-y 
xx;l/-6-7n[2,3-h]-ry4^/Uy-;W (0.30g> 0.793ininol) C0t!U>^> (3mL) 

"^mzwmm. (82.3 nu 0.872 mmoo ^nXs ^i-^tf^^MT 1 u^PBiititu 
fc, ^moiu^^isi^^x. s^i^x5=^;i/T*ftmbfe. wm%iii^m^td^. 
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bfc. n^^^^^>ib-^i^nm^v. mmit'^m (0.24 g. w m) ^mtco 

125-126 "Co 

'HNMR (CDCI3) 61.25 (12H, s). 2.17 (2H. s). 2.21 (6H. s). 2.31 (3H, s). 2.79 
(2H, s), 3.33 (2H, s). 7.38 (5H, s). 

5 ^mm 1 1 9 

3, 4, 8, 9-x b ^ b H n-3. 3, 8, 8-5^ b 7P<5^;Wl-7 xn;i/-5-[(l-t!^ U >^n;l/) 

^^;n-6-7D[2,3-h3-ry^y uy-;!/ 

85%o 

10 Bj^ 164^165 X^o 

'HNMR (CDCI3) (51.22 (6H, s), 1.29 (6H, s), 1.40-1.72 (6H, m), 2.14 (2H, s), 
2.40-2.79 (4H, m), 2.56 (2H, s), 3.76 (2H, s), 5.32 (IH, br s), 7.37 (5H. s), 
^^i^^J 12 0 

3. 4. 8. 9-x h 7 1 F 0-6-^ h^i^-Z, 3, 8, 8-t" h 7 P< ^'jWl-^ x:n;W5- [(1- tf 

15 ^ U ^ yn[2, 3-h] V ^ / U >r.mM^ 

14:tmm<D:^mz^V. 3,4.8.9-xh7t:Ho-3,3.8,8-T-h^J'^5^;i' 

-1-7 X ^;v-5- [ (1- tr^ u ^ -6-7 a [2, 3-h] V ^ / u / -;^3&> e> . 
^mit-^i^ommmm^mvtmtvxmzo urn 85Xo 

'HNMR (CDCI3) (51.23 (6H, s). 1.28 (6H, s), 1.37-1. 60 (6H. m), 2.13 (2H, s), 
20 2.37-2.44 (4H, m). 2.82 (2H, s), 3.48 (2H, s), 3.89 (3H, s), 7.38 (5H, s)„ 

Mi^^mmco urn mo 

'HNMR (DMSO-dj) 6 1..27 (6H, s), 1.47 (6H, s), 1.55-1.86 (6H, m), 1.90-2.10 

25 (2H, m), 2.19 (2H, s), 2.90-3.10 (2H, m), 3.80-3.88 (2H, m), 3.96 (3H, s), 
4.37 (2H, br s), 7.60-7.82 (5H, m). 

121 

6-X h ez-S. 4, 8, 9-x h 7 1 H D -3. 3, 8, 8-7" b V ^ ^;p-i - 7 X [ (1- tf 
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^ u -j^-jv) 5^; w yn[2, 3-h] V + y u > 

-^^^Jl 1 4i:lRimo;^^tJ:0, 3,4,8.9-rh7t:Ha-3,3.8.8-rb^^5";U 
-1-7 X r:;W5- [ (1- 1:^ U ^ -6-7 P [2. 3-h] V ^ / U 7 J: 

5 M 75-77 (0mx5^;l/-^4^+l-». 

'HNMR (CDCIj) 51.23 (6H, s), 1.26 (6h/ s), 1.36 (3H. t. J=7.0Hz), 1.40-1.58 
(6H, m), 2.12 (2H. s). 2.37-2.43 (4H, dO. 2.82 (2H, s). 3.49 (2H, s). 4.16 
(2H. q, 1=7.0 Hz), 7.35-7.42 (5H, m), 

^mil2 2 ^ . 

10 mn 3,4,8,9-7^ h^bh*D-3.3,8,8-7"h^;<5^;U-l-7xn;V-5-[(l-b!^U5^ 

y o [2, 3-h]-r v^y u >-6-^ )vx:;x^f-)v=.mmM 

1 Stmm(D:^mz^^. 3.4,8,9-7^h^t Fn-3,3,8,8-r 
-1-7 xn;U-5- [ (1- U ^)V] -6-7 D [2, 3-h] V 4^ / U / e» > 

'HNMR (DMSO-de) 51.22 (6H, s), 1.49 (6H. s), 1.61-1.82 (4H, m). 1.93-2.45 
(7H. m), 2.95-3.10 (2H, m). 3.38-3.64 (4H. m), 4.40-4.48 (2H, m), 7.60-7.83 

(5H, in)o 
20 -^^m 1 2 3 

3. 4, 8. 9-x h 7 1 h* D-6-p<> h + v'-S, 3, 8, 8-t- h 7 ^^^JWl- (3-- h D 7 xn;i/) 
7 0[2,3-h]-rV^/U> 

2, 3- P t: F P -7- ^ h , 2->' ^ 5^;i/-5- (2- / '^}\^-\-'fn ^ > ^ 7 7 
> (6.00 g. 25.8 inmol)> 3-z: h n^>\/x h U;V (3.83 g, 25.8 mmol) ^^Z^ 
25 mk (18 mL) 0h;i'X> (24 mL) (2.75 mL. 51.6 mmol) ^M^. 

h.i7U^V^yy-(- (A4^+l->/lti&X5^;U 17:3) (CffcL, ^M-fb^tl (4.28g, 
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•HNMR (CDCI3) 61.26 (6H. s), 1.32 (6H, s), 2.19 (2H, s). 2.71 (2H, s). 3.94 

(3H, s), 6.65 OH. s), 7.59 (IH, t, J=7.8Hz). 7.73-7.79 (IH. m), 8.22-8.32 
5 (2H, m). 

12 4 

3. 4, 8, 9-x h ^ b H D-3, 3. 8, 8-x h ^ ^ 5^;i/-l-(3-n b D :7 x - ;P)-6- 7 □ 

[2,3-h]-ry^/ uy-iv 

^^^fflmr. 3. 4. 8. 9-x h ^ t H n-6-/ h^rv-S, 3, 8, 8-x h 7^5^;i/-l-(3- 

10 - ho7x::i;i'):7n[2,3-h]-f v^y (4.20 g. 11.0 mmol) ^^zskitTi^^ 

m (42 iL) (DB-^m^^ 100 "CT 20 W^i^b;^. S!iS?^^)^^b;^c^T>^ 

lf^X5";i/-^^-y->J&^e>^^^b. ^mit^m (2.50 g, JR^ 62X) S#;/5:o 
15 m.-^ 239-241 *C, 

'HNMR (CDCI3) 6 1.26 (6H, s), 1.30 (6H, s), 2.18 (2H. s), 2.67 (2H, s), 6.62 
(IH, s), 7.58 (IH, t. J=7.8Hz), 7.73-7.80 (IH, m), 8.22-8.31 (2H, nOo 
^fSCm 12 5 

3. 4, 8, 9-T h ^ t H 0-3, 3, 8, 8-x b ^ (3-X huy xx;!/) -5- [(1- 1!^ 

20 u>^x;Wp^5^;i/]-6-7n[2,3-h]-rv^y uy-;i/ 

^^mi IS^mmo-^mz^V). 3,4.8,9-xh^bKP-3,3,8,8-xh7^5^;i' 
-1 - (3-x h n 7 X x;i/) -6-7 n [2. 3-h] < V 4^ / U y «h ij >55^ e>gg{b 
^tl^ttfco IK* 78%. 

25 'HNMR (CDCI3) 61.24 (6H, s). 1.31 (6H, s), 1.46-1.72 (6H, m), 2.13 (2H, s), 
2.40-2.80 (4H, m). 2.58 (2H, s), 3.78 (2H, s), 6.30 (IH, s). 7.56 (IH, t. J=8.0 
Hz), 7.72-7.78 (IH, m), 8.22-8.31 (2H, id)o 
1 2 6 
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S/-3. 4, 8. 9-7" b ^ b H O -3, 3, 8. 8-x h ^ (3-n h D 7 x n 

;i/)-5-[(l-tf^ U 7D [2. 3-h]-r V^/ U > 

1 4i:|WI1$cD::a^^tCJ;Dv 3,4.8,9-T-h^t Ho-3.3,8.8-xh^^5=-;i/ 
-1- (3-- h D 7 X -5- [ (1- tf ^ U ^ -6- 7 O [2. 3-h] V =^ / U 

'HNMR (CDCI3) 61.24 (6H, s), 1.28 (6H, s), 1.37 (3H. t, J=7.0Hz). 1.40-1.60 
(6H, m), 2.11 (2H. s), 2.36-2.44 (4H, m), 2.84 (2H, s), 3.49 (2H, s), 4.18 
(2H. q, J=7.0Hz). 7.57 (IH. t. J=8.0Hz), 7.78 (IH, d, J=8.0Hz). 8.22-8.31 
10 (2H, id)o . 
1 2 7 

3-[6-X h^i^-^, 4. 8, 9-x h ^ t H P-3. 3. 8. 8-r h ^ p^^^JW-S-Ld- tf^U 

M 7 o [2. 3-h] -i v^j \)y-\-^M^y-^tyy^y 

6-X h 4, 8. 9-7" h ^ h H O -3, 3, 8. 8-T- h ^ (3-X h P 7 x X 

15 ;i/)-5-[(i-tf^Uv'x;i/)/5";i']7o[2.3-h]-f y^^y U> (i.oo g. 2.03 mmol) 

©S^i? (5 mL) mWOi^. 20a; -^WCJ-^ya^-BWi 0.13 mi. 14.2 mmoO -^nXs 

\zm. wm-^yy^-^mm ufc, mm.^im\^tdmisMm\^> mmit^m (0. 90 
g, iix* 96%) ^nrco 

20 #^Ko 

'HNMR (CDCls) 61.21 (6H. s), 1.28 (6H, s), 1.36 (3H, t. J=7.2Hz), 1.42-1.58 
(6H. m), 2.27 (2H. s). 2.38-2.45 (2H. m), 2.80 (2H. s), 3.48 (2H, s), 3.77 
(2H, brs), 4.16 (2H. q, J=7.2Hz). 6.66-6. 76 (3H, m), 7.13 (IH, t. J=7.4Hz)o 
1 2 8 

25 2- [ [ [3- C6-X h ^ '>-3. 4. 8, 9-7^ h 7 1 H P -3, 3, 8, 8-x h 7 ^ ^;i/-5- [ (1- tf ^ U 

vx;i/) ^ 7 P [2. 3-h] ^y^/V y-i-^ M 7 xx;p] 7 ^ y]f3)Vt^:^M 

3- [6-X h ^i^-3, 4, 8, 9-7" h 7 b F P -3. 3, 8, S-t" h 7 ^ 5^;i/-5- [ (1- tf ^ U i^X 



wo 03/035650 PCT/JP02/09760 

306 

)V)^^Myu[2, 3-h]-r v^y u M^y-^yr ^> (o. 98 g, 2. 12 mmoi) 

©T-h7kHD7^> OmL) mmz. M7K7iS^;m (0;314g. 2.12 mmol) Ox 
h7tHP7^> (3 mL) mm^^HnX. W^m^mUX' 4 B^r^iti^bfec Slic??^ 

(c>^-ry7'obfjl/x-T-;i/^ija^.m^^tr5^>^itb.SMfb^ti (i.20g. 

. 5 W 93X) ^#fco 
155-157 -Co 

'HNMR (DMSG-dg) <51.13 (6H, s), 1.26 (6H, s). 1.28 (3H. t, J=7.0Hz). 1.40-1.60 
(6H, nO, 2.34 (2H, s), 2.42-2.56 (4H, m), 2.78 (2H, s), 3.60 (2H, s), 4.12 
(2H. q, J=7.0Hz), 7.08 (IH, d, J=7.8Hz), 7.36 (IH, t, J=7.8Hz), 7.58-7.84 
10 (7H, m), 10.77 (IH, br s)o 

12 9 

2-[3-[6-X h^'>-3, 4, 8, 9-x h ^ t H P-3, 3, 8, 8-x h ^;<5^;U-5-[(l-H^U 
-1.3(2H)->^:t> 

15 2- [ [ [3- [6-X h ^ v-S. 4, 8. 9-x b ^ h F D -3, 3, 8, 8-x h ^ ^ 5";i'-5- [ (1- 1?^ U 

e^xjw ^ ^)V\ 7 D [2, 3-h] V ^ y u >-i-< .'W y x x;i/] 7 s y ] * ji^^x;!/] 
^m#m^a:tJ^^7j^i^i? (5 ml) (DM^m^^ 100 1 mmm^iyrzo sis?^ 

#1 (0. 50 g. >\m 52a;) ^#ifco 

176-177 "Co 

'HNMR (DMSO-de) 51.18 (6H, br s), 1.23 (3H, t, J=7.0Hz), 1.27 (6H, s), 1.43 
(6H. br s). 2.35 (4H. br s). 2. 62-2.83 (4H, m), 3.42 (2H. s), 4.11 (2H, q, 
25 1=7.0 Hz), 7.38-7.40 (IH, m). 7.43-7.61 (3H, m). 7.84-7.96 (4H, m). 

^^t^^J 13 0 

N-[3-[6-x h^>'-3, 4. 8. 9-x h ^ h H P-3. 3. 8, 8-x h ^^5^;P-5-[(l-tf 

x;i/) y y d [2, 3-h]-r v4^y u >-\-^M v xx;i/] /^s^ >7.;1/7|^>t^ h 
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3-E6-X h^i^-Z, 4. 8, 9-x h 7 b K D-3. 3. 8. 8-x h ^ /5=-;U-5-[(l-e^ U y^::^ 
)V) ^ 7 D [2, 3-h] V 4^ y U >-l-f ;W ^ ^if >7 S > (0. 70 g, l . 52 mmo l) 

ODt!U>^> (4 mL) J^^Jd^ ^>7.;l/5i>r:;^^:7 p U H (0.352 mU 4.56 imol) ^ 
^^^^ 3 BfTOi^Ufe, SiiS^JCj§tJ(Diafq^m7K^:M- U-^A 

63«) 

gllJ^ 230-231 "C, 

'HNMR (DMSO-dg) <51.12 (6H, s), 1.24 (6H, s), 1.28 (3H, t, J=7.0 Hz), 1.42 
10 (6H, br s), 2.22 (2H. s). 2.34 (4H, br s). 2.74 (2H, s), 2.99. (3H. s). 3.44 
(2H, br s), 4.09 (2H, q, J=7.0Hz). 7.10-7.15 (2H, m), 7.28-7.43 (2H, m) , 9.72 
(IH, br s), 
13 1 

N-[3-[6-X h^^t^v'-S. 4. 8. 9-x h 9fc h* D-S, 3. 8. 8-t- h ^P^^;V-5-[(l-tf'^U V 

15 x;i/) ^^Myu[2. 3-h]-f y+/ u >-i— r;H 7xx;I/]-n-(^5^;1/x;1/*jx;1/) 

N-C3-C6-X h4^->-3, 4, 8, 9-T- h ^ t H P-3. 3, 8, 8-^ h V ^5^;W5-C(l-tf P 

X )V) ^ 7 p [2. 3-h] -r V ^ yj >-i-'r ;w 7 x x;!.] :/^^>7.)vt^>r^\^ 

(0.64 g. 1.19 mmol) :^^XShV X.'^Jl^T S.> (0.496 3.57 nmol) (D'rh^ 
20 tFP7^> (5mL) ^^|gJc:^i$'>X;i/Jj^x;Wi:7 p U F (0.184idL, 2.38 mmol) ^ 
DP;!, 20 ^J-F^Jinl^MSSLfc. EJi&I^S}t^bfe^fiaf0^i^*^:t- F U.'^ 

mi^»'ft5/U:^y;V:^^A^PThiJ7'^7^- (^4^1^->/@^i?X^;P 2:1) \Z 

mvTc^. ^^y-;v-5^'<vypk!;i/x-x;Pd^€>Sj^^L., ^M^b-a-^ (0.45 

25 g. W 61!K) ^#fc„ 
M 118-119 "Co 

'HNMR (DMSO-dg) 6 1.10-1.31 (15H, m), 1.42 (6H, br s), 2.35 (4H, br s), 
2.60-2.83 (4H, m). 3.43 (2H, s). 3.55 (6H. s), 4.08 (2H, q. J=7.0 Hz), 7.42 
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(IH, s). 7.50-7.60 (3H, m), 
^fiSM 13 2 

3, 4. 8, 9-T- h ^ t h* D-3, 3. 8, 8-t h ^ P^5^;V-5-(2-^5^;i/X5^;P)-l-7xn;i/ 

-6-7n[2,3-h3-ry^y uy-;i/ 

5 3. 4. 8, 9-x h 7 fc F n-3, 3, 8. S-x h ^ ^ x:n;W6-7 P [2, 3-h] ■< V 4^ 

(0.30 g, 0.933 mmol), 2-:/D/1/— ;l/ (0.357 iL. 4.67inmol) 
(0.995 mL, 18.7 ranol) ©^g'&tlSr. 55 1 Nf^l^i^bfeo SfS^K 

10 4^iJ->/wmx^;i/ 3:1) ic#tLfc^l^mx5^;i'-^=^iJ->d>e,^^^L/«0>fb 

-^ti (0.18 g, >\xm ^wco 

'HNMR (CDCI3) 61.24 (6H. s), 1.27 (6H. s), 1.38 (6H. d, J=7.2Hz), 2.15 (2H, 
s), 2.70 (2H. s), 3.25-3.46 (IH, m),.7.37 (5H, m). 
15 13 3 

3.4.8,9-xb ^ b Fa -6-^ h ^ v-S, 3, 8. 8-x h ^ x< ^^^I'-S-O-;^ g^;l/X5^ 

;i/)-i-7xx;u:7P [2, 3-ii]-r v^y u >mmm, 

^^mi 14:ii^m<D:^m\Z^K)s 3.4,8,9-xh7tFa-3,3,8,8-xh7^5^;i' 

_5_ ^;px5^;i/) -i-:7 xx;u-6-7 P [2. 3-h] ^ V ^ 7 u y e> . ^Mfl^-^ 

'HNMR (DMSO-de) 61.25 (6H, s), 1.30 (6H, d, J=7.0 Hz), 1.45 (6H. s), 2.12 
(2H, s), 3.17 (2H, s), 3.23-3.45 (IH. m). 3.97 (3H. s), 7.52-7.78 (5H. in)o 
25 ^^mi3 4 

6-X h ^ 5/-3, 4, 8, 9-T- b 7 t: F P-3, 3, 8, 8-7^ F ^ / 5^;V-5-(l-;^ ^^l^X^ 
;l/) -1-7 xX;V:7 P [2, 3-h] -r V^/ U >:^i^:^ 

^fig^aj 114 tnU(D:&mz^ i). 3, 4. 8, 9-T- F ^ t: F P-3. 3. 8. 8-r hy^^Jl^ 
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-5-(i-^ 5^;i.x9^;i/)-l-7 X - ;i/-6-7 p [2. 3-h] V 4^/ U y -A^^Ux.^ J 

'HNM (DMSO-ds) 51.23 (6H, s), 1.32 (6H. d. J=7.0Hz), 1.34 (3H, t. J=7.0 
Hz). 1.45 (6H. s), 2.11 (2H, s), 3.17 (2H. s). 3.31-3.46 (IH, m), 4.33 (2H. 
, q. J=7.0 Hz), 7. 52-7.78 (5H, m)o 
"^m^l 13 5 

10 WW. 3,4,8.9-5^h^hHP-3.3.8.8-5^h^X5";i/-5-(l-^5^;l.X5^;W-l-7x 

-;P7D [2, 3-h]-r y^^/ u >-6— r;i/xx5=-;i'ii^:^ 

"^mW 1 ^ hnmL(Dl5mz^ri ^ 3,4,8,9-7^h^bHD-3.3,8,8-T-h^^5=^;i/ 

-5-(i-;<5^;i.x5^;i.)-i-7xx;i/-6-7P [2, 3-h]^ v4^/ U y-;wj6ie>, «M>fb^ 

15 bfe^, j3^BE»^b. JR^ 87«o 

. 'HNMR (DMSO-de) <51.19 (6H, s). 1.26 (6H, d. J=7.0Hz). 1.48 (6H. s). 2.17 
(2H. s), 2.35 (3H. s), 3.23 (2H. s). 3.35 (IH, septet. J=7.0 Hz), 7.60-7.80 
(5H, in)o 
20 13 6 

3, 4, 8, 9-5^ h ^ t: K P-3, 3, 8. 8-7^ h ^;P-6-[(2-^5^;P-2-y P^x;|/) 

i/]-i-7xx;i.7P [2, 3-h]^ y:^y u >4imit 

3. 4, 8. 9-r h ^ t H P-3, 3, 8. 8-x h ^ ;<5^;P-l-7 xx;M-7 p 
C2,3-h]>rV4^/Uy-;i/ (0.80 g, 2.49 mmol), 3-^5^ P P-2-p^5^;i/-l-yp^> 
25 (0.258 iL, 2.61 mmol) ^^n^mm^^h. (0.361 g, 2.61 mmol) ® N,N->?^ 
^)Vits)\,i^r^ H (4 niL) 80 "CT 2 Bf^MJ^bfe, SliS?g(C7|c^jD;l 

fi^M'ph^u^V^vy^- (^=^^if>/i^^x5^;i. 9:1) tc-pL. ^^{b^ 
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^(ommmM (0.93 g, ^fie^i) ^m^<^tLxmrco 



'HNMJl (DMSO-dg) 51.23 (6H. s), 1.46 (6H. s). 1.78 (3H, s). 2.17 (2H, s). 3.15 
(2H. s). 4.70 (2H. s). 5. 02 (IH. s), 5.08 (IH, s), 7.11 (IH. s). 7.61-7.80 

(5H, m) o 

13 7 ' - 

3. 4, 8. 9-7=- h ^ t F P-3, 3, 8, 8-x h ^ >^ 5^;U-5- (2-^ 5^;W2-y U -<:=^)V) -1-7 

xn;U-6-:7D [2. 3-!i]-r ^ '-^ -^"^^ 

mmm^T^ 3, 4, 8, 9-T- h ^ t Fn-3, 3, 8. 8-5^ b ^^^;i'-6-[(2-^^;W2-:/ 
a^-;W:r4>']-l-7xn;V7a[2,3-h]'Yy4^y U> (0.78g, 2.08 mmol) (D 
N,N-i^X5^;i'T^U> (4 mL) jt^Sr, 205 'CT 4.5 mmmWLt:io EmW.^!^ 

V. mm^^^ (0.41 g, 53«) 



196-198 "Co 

'HNMR (CDCI3) 61.22 (6H. s). 1.28 (6H. s). 1.84 (3H. s), 2.17 (2H, s), 2.59 
(2H, s). 3.37 (2H, s), 4.51 (IH. s). 4.80 (IH, s), 7.37 (5H, s). 
13 8 

3, 4, 8, 9-x h ^ t: H a-3, 3, 8, 8-x h 7 P<5^;U-l-7 xn;i/-6-[(2-y □ \d:=.)V) :t 

^v"] 7 p [2, 3-h] y ^/ u 

mmmm%'r> 3, 4, s. g-x h ^ t H n-3, 3, 8, i-^hy;^ =^)V-i-y x:n;W6-7 p 
[2,3-h]-f y^^y uy-jv (i.oog, 3. iimmoO^ :/p/t;i/^;p":^p5 f (o.305iiil. 

3.42 mmol), mM:^^J'^M. (0.473 g> 3.42 mmol) ^J^ZS N,N->^y 5^;V7i>;i.AT 
. 5 p (10 mL) (DM^m't. 60 'CT 2 ^mW^VTc. ^mm\Z^^ia^. @¥MX 

-^h^yy-f— (^=t^iJ->/@^i?x^;v 1:1) iz^L. ^M'fb'&tK^jiii^S 

(1.11 g, A^»6<j) m^mtbxmco 
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'HNMR (CDCI3) (51.25 (6H, s), 1.30 (6H, s), 2.19 (2H, s), 2.55 (IH, t, J=2.4 
Hz), 2.70 (2H, s). 4.83 (2H, d, J=2.4 Hz). 6.77 (IH, s), 7.39 (5H, s). 

5 

. 'HNMR (DMSO-dg) 51.23 (6H, s), 1.46 (6H, s), 2.18 (2H. s), 3.17 (2H, s). 3.76 
(IH. s), 5.02 (2H. s). 7.14 (IH, s), 7. 62-7.80 (5H, dDo 

13 9 

4- (3, 4, 8, 9-x h ^ t H D -6-pt h 4^ ->-3, 3. 8, 8-x h ^ ^ 7 D [2. 3-h] V ^ 

10 y u>-i-'f;i^)^>\/'r;!/^pu Hii[m^ 

4- (3. 4. 8, h ^ h H n-6-^ h 4^ 5^-3, 3. 8. 8-x h9;<^)Vya L2, 3-h] < V ^ 
y U y-l-i M^BmmmM. (0. 30 g> 0. 721 iniol) *3ctIKm5^^-;l/ (1 mL) 

(DM-^m^. 70 -CT mpHm*^bfc. Rmm^ms.^mi^. ^mit^m (o.30g. 

15 14 0 

3- (3, 4, 8, 9-T- h ^ b H h^iy-Z, 3, 8, 8-x h ^ ^ f-)V7U [2, 3-h] V =1r 

7 U ;i')^>y-l';i'i? D ij 

^^mi 3 9 <hl^^®:^^(c:ck D> 3-(3,4,8.9-xh7t: h^z^ 
-3, 3, 8. 8-x b ^ ^;l'7 n [2. 3-h] < V 7 U V-l-f JP) ^m#m^i?±t^ffl 

-^^SM 1 4 1 

N- (4- 1? U 5^ - ;W -4- (3. 4, 8, 9-r h 7 k H n-6- 7 h 4^ e^-3, 3, 8. 8-5^ h ^ 7 
7 n [2, 3-h] V^y U ^-l-'f ;p) ^>XT ^ K-:^^?:^ 
25 4-7^ytfU>'> (71.5 mg, 0.760 mmol) ^j^ZShV X^)V7^> (0.116 mL. 
0.829inmol) © N. N-v^^^^jPTiNjl/AT^ K (I mL) mm\Z. ^?&TT 4-(3. 4,8.9- 
x h 7 1 H P-6-7 h4^5>-3,3,8.8-r h^75";i/7D [2,3-h]-r V4^y U >-l— T 
;|/)^>y-r;i/i^ P U Hili?^ (0. 30 g, 0. 691 mmol) ^MX. m-^l^^MMX 1 B# 
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(i^mx^;!//^^'/-^ 19:1) \z^\^.^m^t^m(ommm.^ (o.3ig,w m) 
5 mmmh. ^^y-}v-m^x.^)if)^^nm^v. ^mit^m (o.29g. urn u%) 

194-198 t:. 

'HNMR (DMSO-dj) 61.24 (6H. s), 1.49 (6H, s), 2.22 (2H, s), 3.20 (2H, s), 3.96 
(3H, s), 7.13 (IH, s), 7.84 (2H, d, J=8.0 Hz), 8.45 (2H, d, J=8.0Hz), 8.63 
10 (2H, d, J=7.0Hz), 8.82 (2H. d. J=7.0 Hz), 12.55 (IH, s), 

14 2 

N- (3- tf U i^x;i/) -4- (3. 4, 8. 9-x h ^ t F b ^ v-S. 3. 8, S-^hy^ 

yu[.2, 3-h]-f y:^y u y-i--(}V)^>xr^ ]^=-mmM 

15 85«o 

'HNMR (DMSO-dg) 61.24 (6H, s), 1.49 (6H, s), 2.23 (2H, s), 3.20 (2H. s), 3.96 
(3H. s). 7.14 (IH, s), 7.84 (2H. d, J=8.0Hz), 8.08-8.17 (IH. m). 8.46 (2H, 
d, J-S.OHz), 8.71 (IH, d, J=5.4Hz), 9.10 (IH, d. J=7.6Hz), 9.56 (IH, s), 
20 12.15 (IH, s)o 
14 3 

N- (2- fcf U i^x;i') -4- (3, 4, 8, 9-x h ^ t H D -6-p^ h ^ '>-3, 3. 8. 8-x h ^ ^ 

25 74s;, 

'HNMR (DMSO-de) 61.24 (6H, s), 1.49 (6H, s), 2.22 (2H, s), 3.20 (2H, s), 3.96 
(3H. s), 7.13 (IH, s), 7.38-7.46 (IH. m), 7.83 (2H. d. J=7.8Hz). 7.91-7.99 
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(IH, m). 8.12-8.20 (IH, m). 8.37 (2H, d, J=7.8Hz), 8.53 (IH, d. 1=4.4 Hz). 
12.04 (IH, s), 
14 4 

N-(4-h!Uv^rL;Pp^^;i/)-4-(3.4,8,9-xh^t h^5>-3. 3, 8, 8-r h ^ 

220-225 "C (^i5^/-;i'-@^i^x^;i/). 

. 'HNMR (DMSO-de) 51.24 (6H. s). 1.48 (6H, s), 2.22 (2H. s), 3.19 (2H, s), f 95 
10 (3H. s). 4.77 (2H, d, J=5.4Hz), 7.13 (IH. s), 7.78 (2H, d. J=8.4Hz). 7.98 
(2H. d, J=6.2Hz). 8.23 (2H. d, J=8.4 Hz), 8. 87 (2H. d. J=6.2Hz). 9.96-10.03 
(IH. m)o 

14 5 

N-(3-t! U v^n;i/;pt5';W-4-(3, 4, 8, 9-7=- h ^ t H h^>^-3. 3, 8, 8-x h 7 

15 pt5^;i/7a[2,3-h]-<V^y U>-l-r;l/)^>XT^ K-i^^^^ 

^^m 1 4 1 tmm(D:^m\z^ o , 3-(t5 y ^^jd^^j i^y^m^^rmmit^m 

'HNMR (DMSO-dg) 61.23 (6H, s), 1.47 (6H. s). 2.22 (2H. s), 3.18 (2H, s). 3.95 
20 (3H, s), 4.70 (2H, d, J=4.0Hz), 7.12 (IH, s). 7.77 (2H, d. J=8.0Hz). 8.01-8.08 
(IH. m), 8.22 (2H, d, J=8.0Hz). 8.58 (IH, d, J=7.4Hz). 8.85 (IH, d, J=5.2 
Hz), 8.96 (IH, s), 9.95-10.04 (IH, in)o 
14 6 

N-(2-lf U i^:^;i/;<5";i/)-4-(3, 4. 8, 9-x h ^ fc F n-6-y h=^->-3, 3, 8, 8-x h ^ 
25 ^5";V:7n[2,3-h]'rv^/'J>-l-r;i/)^>XT^ F-li^li 

^ntco » 75%. 
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'H NMR (DMSO-de) a 1.24 (6H, s). 1.48 (6H. s), 2.21 (2H. s), 3.19 (2H. s), 3.95 
(3H, s), 4.90 (2H, s), 7.13 (IH. s), 7.78 (2H, d, J=7.2Hz). 7.90-8.04 (2H, 
m), 8.24 (2H. d, 1=7.2 Hz), 8.46-8.55 (IH, m). 8.85 (IH. d, J=4.8Hz), 10.05 
(m, s)o 
5 -^^m 14 7 

N- [2- (4- 1! U >^n;i/) X^M -4- (3, 4, 8. 9-7^ h 7 fc P -6- ^ h ^ '>-3, 3, 8, 8-t 

h ^ ^ □ [2, 3-h] ^ V / U >-l-r )V)^>X7 5 HZlife^ 

10 ^mWo 

'HNMR (DMSO-dg) 61.23 (6H. s), 1.47 (6H, s), 2.18 (2H, s), 3.16-3.27 (4H, 
m). 3.65-3. 76 (2H, m), 3.95 (3H. s), 7.12 (IH. s), 7.72 (2H, d. J=7.6Hz). 
7.96-8.12 (4H, m). 8.84 (2H. d, J=5.6 Hz), 9.25 (IH, br s)o 
14 8 

15 N- (4- tf 'J >':i;P^ -3- (3, 4, 8, 9-t- h ^ t F P-6-/ h^-y-Z, 3. 8, 8-5^ h y 

;>t^;i/7P[2.3-h]'f y^^y 'j>-i-f;w^>X75 K 

4_(7^/p^,^;l,) tfij v?> (0.129 mL. 1.27 mmol) ^ ^ZS h X.^ )V7 2. > 
(0.193 mL, 1.38 mmol) (D h* (5 mL) mm\Z. m^TT 

3- (3, 4, 8, 9-T- h ^ b F P-6-^ > ^PSz-S, 3, 8, S-^hy^ ^)Vyu [2, 3-h] -iV^ 
20 /^)>-\--(M^>V^)V^ti^)\^^MM. (0. 50g> 1.15 mmol) <£5P^, U'a'^ 

vfui^jvx-y'M^^nm^L. mmit^!^ 0.32 g, w 59%) ^mco 

mM. 197-198 -C. 

25 'HNMR (CDCI3) (51.19 (6H. s), 1.30 (6H. s), 2.18 (2H. s). 2.63 (2H. s), 3.93 
(3H, s), 4.59 (2H, d, J=6.0Hz), 6.61 (IH, s), 7.19 (2H, d. J=5.8Hz), 7.41-7.53 
(3H. m), 7.93-8.01 (2H, m), 8,51-8.56 (2H, m)„ 
14 9 
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N-[2-(4-H U X5^;i/]-3-(3, 4, 8. 9-x h ^ t: F h+v-S, 3, 8, 8-x 

h 7 ^ 5";v:7 P [2, 3-h] y ^ y u ^-i-f ^ >X7 $ H 

-^^^ajl 4 8^:l^3|i<7);^^^Cj;?)^.4-(2-7^yx5";^)t!U>?>?&fflViT^^^b'a• 
iH;^ 144-145 r (@^i?x5";v-i^-rv:/otf;i/x-x;W, 

'HNMR (CDCI3) 51.24 (6H. s), 1.30 (6H, s), 2.17 (2H, s). 2.68 (2H, s). 2.91 
(2H, t, J=7.2Hz). 3.70 (2H, q, J=7.2Hz), 3.93 (3H, s), 6.62 (IH. s), 6.65 
(IH, br s), 7.17 (2H, d, J=6.2Hz), 7.41-7.50 (2H. m), 7.79 (IH, s), 7.81-7.87 
(IH, m), 8.51 (2H, d, J=6. 2 Hz). 
-^^m 15 0 

N- (2- tf U 5 -4- (3, 4, 8, 9-r h ^ t H 0-6-;>^ b ^r>'-3. 3. 8, 8-x h ^ ^ 5^ 

)Vyu [2, 3-h] V =^ / U )\^) ^ >X7 ^ F -i^^i^ 
2-T^/t!U^>^> (72. 3 mg. 0. 760 mmol) © tf U > (3 mL) ^W\Z 
4- (3, 4. 8, 9-7" b 7 b F D -6- ^ h ^ '>-3, 3, 8, 8-5" h ^ ^ ^)Vy U [2, 3-h] < V + 
y\)y-\-^)],)^y-/-()\,i;u^)\^mMm. (0.30g^ 0.691 nimol) ^MX. U'Br!^ 

x^)mmrmkmzbrcmzmBwmL> ie^b^ti (o.29g, ir^ 79«) s# 

'HNMR (DMSO-dg) 51.24 (6H, s), 1.48 (6H. s), 2.18 (2H. s), 3.20 (2H, s). 3.97 
(3H, s), 7.11 (IH. s), 7.38-7.51 (IH, m). 7.83 (2H, d. J=8.0Hz), 8.50 (2H, 
d, J=8.0Hz). 8.92-9.98 (2H, m). 11.82 (IH, br s). 

^mm 1 5 1 

N- tf 5 i^X JI/-4- (3, 4, 8, 9-7" F 7 k H D-6-^ h ^ iz-S, 3, 8, S-^rhy^ "^JVy U 

[2,3-h]-i'y^y u>-i-r;u)'^>xr^ h 

T^y t:^v> (72.3 mg. 0,760 mmol) (Dk°Uv> (3 mL) 4- (3, 4,8,9- 

X b ^ t F D-6-^ h ^'>-3, 3. 8, 8-x h ^ ^ D C2. 3-h] V^/ 'J >-!-< 
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;0^>V^;U^nU Fili^it (0.30g> 0.691mmol) ^MX. Uo'^^^U'^ 5 B# 

y^- mmx.^}W^^y-}v n-.i) iz^v.^mit^^'^ (.0.21 mm m) ^ 
5 ntcc 

'HNMR (DMSO-dj) 61.27 (6H. s). 1.32 (6H, s), 2.21 (2H, s), 2.72 (2H. s). 3.93 
(3H. s), 6.64 (IH, s), 7.58 (2H, d. 1=8. 4 Hz). 7.99 (2H. d. J=8.4Hz). 8.27-8.33 
(IH, m), 8.42 (IH, d. J=2. 6 Hz), 8.61 (IH, br s), 9.75 (IH, d, J=1.6 Hz)o 
10 "^f^m 15 2 

N- (6-^ D P-3-fcf U -4- (3, 4, 8, 9-x h ^ t H D-6-p<. h ^5>-3. 3. 8, 8-t- 

h^:^^)vyo [2. 3-h]^ v^y u >-i-r;v)^>X7^ f 
^m^mtz. urn ssx. 

15 #^Sc 

'HNMR (DMSO-dj) 61.27 (6H, s), 1.33 (6H. s). 2.21 (2H. s). 2.71 (2H. s), 3.93 
(3H. s), 6.64 (IH. s). 6.74 (IH. d. J=9.2Hz). 7.25 (IH. d. J=9.2Hz). 7.5? 
(2H. d, J=8.4 Hz). 8.00 (2H, d. J=8.4 Hz). 9.18 (IH, br s), 

-^^ll 15 3 

20 N-(4-t! U >^-;i')-3-(3, 4, 8. 9-t- h ^ t H n-6-^ h^>^-3. 3, 8. S-x h 

7 □ [2. 3-h] -r y ^ >-i-r jv) ^ >X7 ^ h 

A-7^yEVz^> (0.119 g. 1.27inmol) ©tfU>^> (5 iL) mmiZ 3-(3. 4.8.9- 
T- h ^ t F n-6-p< h ^e/-3. 3, 8, 8-T- h ^ y ^^V^ D [2, 3-h] -< V 4^ 7 U >-l-^ 
)V)^>'M)V^Vii)\^mkM (0.50 g> 1.15 mmoDM^JP^, S-ptl^ 50 "C-T 1 

v^jv^^BU^BL. mmit^m (0.25 g. mm m ^ntco 

Mj^ 175-176 "C. 
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'HNMR (CDCI3) (51.27 (6H, s), 1.31 (6H, s), 2.22 (2H, s). 2.71 (2H. s). 3.93 
(3H, s). 6.64 (IH, s), 7.48-7.58 (2H, m), 7.72-7.88 (2H, m). 8.00-8.06 (2H, 
m), 8.48-8.54 (2H, m), 9.71 (IH, br s). 
•&fiKM 1 5 4 

N- (3, D n-4- tf U -3- (3, 4, 8. 9-x h ^ t K 0-6-^ h^i^-Z, 3. 8, 8- 

v^h^^^jvyuiz, 3-h] -r y + y u >-i-< ^ >XT 5 K 

3- (3, 4, 8, 9-x h ^ b K h+v'-S, 3. 8, 8-x h7;<^}l^ya [2, 3-h] < 74^ 

yv>-i-^)V)^Bm^mmm (2.i7g. 5.22 imoo is^nm.it'^^tr^ji (2 mi) 

^X. nzSm&^mVTco i-y^y-^,^-z^^auEVi^> (0.50g>.3.07imDol) (D 

n,n->?p<5^;i/3|n;{.at5h (10 ml) iKmiti-h^j^A mm^nm) 

(0.379 g. 10.4 mmol) ^Jo^. ^ ^{c5fefcSSSL/cS?^ P U F^Jn^fe„ 

X5^;P) fcftbfe^. i¥itx5^;i.-A:^^lf>;&>e>^«g^b. ^m<t^m (0.35 g, 
iR^ 22«) 

Mj^ 227-228 t:o 

'HNMR (CDCI3) 51.21 (6H. s), 1.32 (6H. s). 2.23 (2H. s), 2.66 (2H. s). 3.93 
(3H, s), 6.63 (IH, s). 7.52 (IH, t, J=7.8Hz). 7.69 (IH, t, J=7.8Hz), 8.00-8.06 
(2H. m), 8.57 (2H, s), 9.02 (IH, br s), 
-a-fifeM 15 5 

N- [3- (3. 4. 8, 9-x h ^ b F P-6-^ h ^ >/-3, 3, 8. 8-x h ^ ^ ^}[^ y U [2, 3-h] ^ V 
3- (3, 4, 8. 9-r h ^ t F 3. 8, 8-x b ^ ^ u [2, 3-h] -iV^ 

y U>-i-i';i/)^m#i!lLi?it.(5.oog. n.OHunoO, ^^U>'>x5^;i/xx7";i/Ji 

(1.85 g, 13.2 mmol) 1-h FP^>'-lH-^>"'/h U T\/-;W— 7jc?tl 

tf (2.03 g, 13.2 mmol) ® %^--J:^^M^)VK7^ F (30 mL) ^^fChUx^^ 
(5.86 mU 42.0 mmol) ^Jn^, I-X5^;i/-3-(3->?y5^;i/T^ / 
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yptf;U):^j;i'4^^^-1'5 Fl^^it (3.00 g. 15.6 mmol) ^m^tc. M'a'^'&^MX 

jfttHbm mmm^yms mmwrnhtco Bm^mM^'y'J:^^Myj^i7U'^ 

V^yVA- (^+1f>/@^®^X5^>l|/ 1:1) tC#fcb>g^'fb^ti(7)jilSmS (5.05g, 
5 W 94a;) ^#fco 

'HNMR (CDCl,) 61.25 (6H. s). 1.30 (3H, t. J=7.2Hz), 1.31 (6H, s), 2.17 (2H, 
s), 2.69 (2H, s), 3.93 (3H. s), 4.21-4.30 (4H. m). 6.62 (IH. s), 6.89-6.95 
(IH, m), 7.42-7.55 (2H, m), 7.83-7.91 (2H, m). 

4Mm^b7KW@^^x9^;m^t?:^it{c:b;^c^lc^iEEJi^L. 

10 ^#fco 

'HNMR (DMSO-dg) 61.21 (6H, s). 1.22 (3H, t, J=7.8Hz), 1.47 (6H, s), 2.19 
(2H. s), 2.78 (2H, s), 3.95 (3H, s). 4.03 (2H. t, J=6.2Hz). 4.12 (2H. q. J=7.8 
Hz), 7.12 (IH. s), 7.75-7.83 (2H. m), 8.16 (IH, s), 8.22-8.29 (IH, m), 
15 9.28-9.35 (IH, m). 
15 6 

N-[3-(3, 4, 8. 9-5=- h ^ t H P-6-p^ h4^5>-3, 3. 8, 8-t- h ^;'<5^;i'70 [2, 3-h]-r V 

u >-i-t';w^>\/^;Hi^U'»±imi[ 

N-[3-(3, 4, 8, 9-x h ^ t H P-6-;>^ h^>'-3. 3, 8. 8-x h ^;<5^;V7D [2, 3-h]-r V 

20 =iry u >-i— r;i/)^>y^;w^Ui» x^;vx7.x;i/ (s.oo g> u.i mmoi) 
xiS^y-;!^ (20 mL) mm^ 5 M im.^^v^^^'O himwi (5 mL) ^io;^, ^i-g-t; 

^^MT mFHim*^bfco SliSMf' 5Mm^ (7.5inL) ^SP^T, MJBE^iSSbfeo 

?5M(cx^y-;i^^]ijp^T5jib. ^^^MJE?ilt-r§»^ 3 m^OMbfeo 
mici^-f y:/at:;i/x>-^;i/^iP;lT*ffffitiS:5^^ ^j^b, SM^b^ti (5.15 

25 g> W 98X) 

'HNMR (DMSO-dg) 61.23 (6H, s), 1.47 (6H, s), 2.21 (2H. s), 3.18 (2H, s), 3.95 
(3H, s), 3.96-4. 06 (2H, m). 7.12 (IH, s), 7. 70-7.82 (2H, m). 8.18-8.28 (2H. 
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m), 9.20-9.28 (IH, id)o 

-^^m 1 5 7 

N-(2-75 /-2-pa-^VX5=-;W-3-(3,4,8, 9-x h^b h*n-6-^ h^^v-S.S.S, 8-t- 
h y /5^;i/7n [2. S-hl-f y^/ U y-l-^ }V)^>X7 ^ H 
5 N-[3-(3, 4, 8, 9-x h ^ F h+i/-3, 3. 8, 8-r h ^ ^5^;i/>' P [2, 3-h] ^ V 

=^/U>-l-r;W^>'^/^;W^^U>'>lti!:S (0.80 1.69 mmol) ^^ZS l-k 
HD+v-lH-^>7hUT\/-;W— (0.285 g, 1.86 mmol) (D 

;^/i^;l/AT5 F (4mL) mmz i-x5^;i/-3-(3-vp<.^;i'y5 7yDif;i')*;i/#5^ 

-r5H:^i^ii (0.422 g> 2.20 mmol) ^tiaX. MUr 5 ^P4iii^L/;to ^Itlic^g 
10 T>^:XT7K (1.7 mL) ?&llP;l. ^MT^^tw 1.5 l^^iti^bfeo. S^^^ld*^ 

19:1) SMib^tl (0.43 g. 58!«) &#fco -gB^S^^X5";P-i?-r 

VT'Ptfjl'X-T'^i/j&^SSi^Sbfeo ■ 
15 M;^ 141-142 t:o 

'HNMR (CDCI3) 61.23 (6H, s). 1.30 (6H, s). 2.15 (2H, s), 2.67 (2H, s), 3.93 
(3H, s), 4.08 (2H, d. J=5.0Hz), 5.72 (IH, br s), 6.33 (IH, br s), 6.62 (IH. 
s), 7.43-7.55 (2H. m), 7.62-7.70 (IH, m), 7.89-7.99 (2H, m)o 

^f$.mi 5 8 

20 N-[2-(;;^5";i'7a /)-2-:t^yx5";H-3-(3. 4,8,9-7" h^t h^'y 
-3, 3. 8, 8-r h 7 ^^'^P^ P [2, 3-h] -f V ^7 U )V)^>X7 5 H 

^{fc'&#f^#feo 40%„ 

212-213 V mM:j^^}\^-^^-^»o 

25 'HNMR (CDCIj) 61.23 (6H, s). 1.30 (6H, s), 2.16 (2H, s), 2.68 (2H, s). 2.83 

(3H, d, J=4.8Hz), 3.93 (3H, s), 4.05 (2H. d. J=4.8Hz), 6.21 (IH, brs), 6.62 
(IH, s), 7.42-7.55 (3H, m), 7.88-7.96 (2H, m)o 
15 9 
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N-[2-;r^V-2-(7 xn;i/7^ 7 ) X5^;i/]-3-(3. 4. 8. 9-x h ^ fc H h^'y 

-3, 3. 8, 8-x h ^ ^ 5=-;l/7 P [2. 3-h] -f V ^7 U ^-l-l' }V) ^ >X7 ^ F 

N- [3- (3, 4, 8, 9-x h ^ t: 0-6-7^ h^'y-i, 3, 8. 8-x h 7 D [2, 3-h] V 

^/'j>-i-<>'i')^>W;Hi:7''J>^>i^iti| (o.so g, i.eg mmoi) i-t 

5 HD=^5^-lH-^>\/hU7V''-;V-7K5RJtl (0.285 g^ 1.86 mmol) © N,N-$^>^5^ 
;1'5Jn;I/AT5 K (4 mi) mmt. hUX5^;P75> (0.707 mL, 5.07 mmol) 
tJC7-U> (O.nOmL, 1.86 mmol) ^JP^. -^^iZ l-X5^;i/-3-(3->?^^;l/T^ 
y:/Pl:f;i/);?!7;i/Ji^i^-f S (0.422g, 2.20 mmoI) ^^)P;1T^ M'&tl^^M 

W^V^^vy^- (^^+i->/#^X5^;l/ 1:1 55^6)@^^X^;l///t$^y-;i' 19:1) 
S^'fb'^tJ (0.30 g, iR^35X) 

•H NMR (DMSO-de) 61.23 (6H. s), 1.27 (6H, s), 2. 14 (2H, s), 2.65 (2H. s), 3.93 
15 (3H, s), 4.21 (2H, d, J=5.6Hz), 6.62 (IH, s), 7.10 (IH, t, J=7.6Hz), 7.26-7.41 
(3H, m). 7,46-7.57 (3H. ra), 7.87-7.94 (2H, m), 8.06-8.15 (IH, m). 8.90 (IH, 
s). 

N- [2-:f ^ y -2- [ (4- fcf U vX;V^ 7^7] X^;i/] -3- (3, 4, 8, 9-x h ^ k H P 
20 -6-7 h^->-3, 3. 8, 8-7=- h ^75^;i/7 P [2. 3-h]-r U >-l-r ;l^)^>X75 

^^^Jl 5 9 tl^<ll.©:;&j*t«kD.4-(7^779^;i/)k^Ui?>^fflViTllg^b^i^ 

ij^ 197-198 *c (i^mx5^;i/->^-ry:/Pif;i/x-x;i/)o 

25 'HNMR (CDCI3) (51.22 (6H, s), 1.29 (6H, s), 2.16 (2H, s). 2.67 (2H. s). 3.93 
(3H, s), 4.12 (2H, d, J=5.4Hz), 4.43 (2H, d, J=6.0Hz), 6.62 (IH. s), 7.11-7.19 
(3H, m), 7.41-7.50 (2H, m), 7.65-7.71 (IH, m), 7.84-7.91 (IH, m), 7.97 (IH, 
s). 8.48-8. 55 (2H, m). 
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. 16 1 

N-[2-;t+ V-2- [[2-(4- tf U i^-JU) 7 5 ^ ] X5^;H-3-[3, 4. 8, Q-r h ^ b 

3. 8, 8-T- h ^P^5^;P7 D [2. 3-h]< y^y U >-l-()Vl^>X 

'HNMR (CDCI3) 5 1.20 (6H, s), 1.30 (6H, s), 2.17 (2H, s), 2.66 (2H, s), 2.81 
(2H, t, J=6.0Hz), 3.52 (2H, q, J=6.0Hz), 3.92 (3H,.s), 3.97 (2H, d. J=5.4 
10 Hz), 6.61 (IH, s), 6.72-6.78 (IH, n), 7.10 (2H, d, J=6.2Hz), 7.41-7.50 (2H, 
m), 7.76-7.81 (IH, aO, 7.88-7.94 (IH, m). 7.98 (IH, s). 8.41-8.47 (2H, m). 

^^m 16 2 

N-[2-(3-tf 'Ji?::i;i/)X5^Jl/]-3-(3,4, 8,9-5=- h^k HP-6-p^ h:^^->-3, 3, 8, 8-7^ 

15 -^^mi 5 9 hmm<D-:^^\ZJ:y). 3-(3,4.8,9-7^b-^t HD-6-p^ h^-> 
-3, 3, 8, 8-f - h ^ ^ "^Jly U [2, 3-h] -iV^^/^J >-!-< )V) ^MmmMMMi^^ZS 

3-(2-75yx9=-;p)tfU5^>yO^&, ^mit^m^ntco jr^ 88!k„ 

'HNMR (CDCI3) 5 1.24 (6H. s), 1.30 (6H, s), 2.18 (2H, s), 2.68 (2H, s), 
20 2.87-2.96 (2H, m), 3.69 (2H, q, J=6.6Hz). 3.93 (3H, s), 6.62 (IH. s), 6.71 
(IH, br s), 7.21-7.28 (IH, m), 7.43-7.48 (2H, m), 7. 58-7.62 (IH. m). 7.80-7.86 
(2H, m), 8.48-8.50 (2H, m), 
16 3 

N-[2-(2-tf U X5^;i/]-3-(3, 4, 8, 9-t- b ^ k H n-6-^ l-^>'-3. 3, 8, 8-7=- 

25 h^^5^;l/7D[2.3-h]-rV4^y U>-l-<;i/)^>X7^ F 

^^mi 5 9 hmm<D:^mz^y). 3-(3,4,8,9-er nn-e-y 

-3, 3, 8. 8-r h ^ y D [2, 3-hH V =lr7 U y-l-i )l)^M.mm^mi^i^^rS 
2-(2-75/X5^;|/)tfU^>>;{»^^> SSIb-&t>^#fco iR^ 71«o 
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•H NMR (CDCI3) 61.26 (6H, s),.1.27 (6H, s). 2.17 (2H, s), 2.70 (2H. S), 3.09 
(2H. t, 1=6.2 Hz). 3.85 (2H, q. J=6.2Hz), 3.94 (3H, s), 6.64 (IH. s), 7.10-7.22 
(2H. nO. 7.40-7.51 (2H, m). 7. 58-7.70 (2H, m). 7.80 (IHi in), 7.84-7.90 (IH, 
m). 8.42 (IH, d, J=4.4 Hz)o 

^^m 1 6 4 

N-[3-(4-e tj i^-M If ;W-3-(3, 4, 8, 9-r h ^ b F U-Q-^ b^i^-S, 3. 8. 8- 

^hy^'^)VyuL2, 3-h] ^ V ^ / U >-l-f )V) ^ >X7 ^ H 

^^mi 5 9 tmm(D-:^m\Z^K). 3-(3,4,8,9-T-b^t: h^i^ 

-3,3,8,8-T h^^^^jp^D [2.3-h]-<y:^/ u >-i-^ )v)^Bmmmm^^^zs. 

M 175-176 x: (i^i&x5^;i/->^^yype;i/x— r;Wo 

'HNMR (CDCI3) 51.23 (6H, s). 1.29 (6H, s). 1.82-1. 99 (2H, m). 2.16 (2H, s), 
2.62-2.72 (4H, m). 3.41-3.50 (2H, m), 3.92 (3H. s). 6.60-6.65 (IH, dO. 7.13 
(2H. d, J=6.0Hz), 7.43-7.46 (2H, m), 7.83-7.90 (2H, m). 8.50 (2H, d, J=6.0 
Hz)o 

16 5 

N-[3-(3-h! U e?r:;P) ZfU t!;H-3-(3. 4. 8, 9-x h ^ b H a-6-^ h^>'-3. 3, 8, 8- 

xh^/^;i/7o[2,3-h]-i'v^y u>-i-r;w^>XT5 f 

^^mi 5 9 tmm<D:&m\Z^K^. 3-(3,4.8,9-5^h^b Fd-6-^ h^>^ 
3_(3_75y/nt!;i/)trUi;>^if,, ^M^fc'&tJ^^feo >m 55%. 

gli^. 161-162 x: (®i^x5^;i/-i^<V7:ptf;i/x-x;Wo 

'HNMR (CDCia) 61.21 (6H, s), 1.29 (6H. s), 1.79-1. 95 (2H, m), 2:i4-2.18 (2H, 
m), 2.60-2.69 (4H, m). 3.38-3.49 (2H, m), 3.92 (3H. s), 6.61 (IH, s), 6.81-6.90 
OH. m), 7.18-7.24 (IH, m). 7.41-7.55 (3H, m), 7.86-7.93 (2H. m), 8.42-8.47 

(2H, in)o 
'^fl^miQ 6 
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N-[3-(lH-'f ^ t!;H-3-(3, 4, 8. 9-t- h 7 1 F D-6-;< h^'y 

-3, 3, 8. 8-x h 9 p^5";P:7 n [2, 3-h] ^ V^J U >-l-f ^>X7 ^ K 

1 5 9 ^|W|iii®:5^^fe(3ck t9> 3-(3.4.8.9-xh^h b*D-6-p^ h^-> 
-3. 3. 8, 8-x h ^ ^ 5^;l'7 P [2, 3-h] ^V^J^) >-!-< ^E#m^^^*5d:rJ^^ 
5 l-(3-75-/7'Dt!JW-1'5^y-;l'3(l^e., ^Mib'&tl^tt^o W 708!. 

ifi^ 104-106 1: (i^isx^;i'-^4^+i-»c 

'HNMR (CDCI3) 51.22 (6H, s), 1.30 (6H. s), 2.04 (2H, quintet. J=7.0Hz), 2.18 
(2H. s), 2.68 (2H, s), 3.36-3.47 (2H, m), 3.93 (3H, s), 4.01 (2H, t, J=7.0 
Hz). 6.62 (IH. s). 6.90-6.97 (2H. m). 7.05 (IH. s). 7.44-7.50 (3H, m). 
10 7.85-7.90 (2H, nOo 

16 7 

N- [2- [4- (7 ^ y 7.Ms-)V) 7 x-;i/] :l^M -3- (3. 4, 8, 9-x h ^ h F h 

^i^-i, 3. 8. 8-7" h ^ ^ 5";i/7 o [2. 3-h] v^y u >-i-r M ^yX7 s f 

^mmi^^tnUO^mz^ri^ 3-(3,4,8.9-xF^b Fp-6-;< h4^'> 

15 -3, 3, 8, 8-x F ^^5^;w7 p [2, 3-h]'r v^j u >-\-^ )v)'^MMmMmM.^^n 

4_(2-7^yx5^;i/)^>-lf>7.;i/*>7^ F;^^e.. ^mt^^^Wco W 85!«o 
il!^ 138-139 *C (i^mx^^jP-i^-rVT'PtfJl/X-x^W. 
'HNMR (CDCI3) 6 1.21 (6H, s). 1.28 (6H. s). 2.15 (2H. s). 2.68 (2H. s). 
2.91-2.98 (2H, m), 3.63-3.75 (2H, m), 3.93 (3H. s), 5.22 (2H. br s), 6.62 QH. 
20 s). 6.78-6.84 (IH. m). 7.33 (2H. d. J=8.0Hz). 7.46 (2H. d. 1=4. 8 Hz). 7.73-7.80 
(3H. m), 7.83-7.89 (IH, m)o 
16 8 

N- (A^^^^-y- k F P -2-:t=^ y-lH-7if tf >-3-r M -3- (3, 4, 8, 9-^^ F ^ b F P-6-^ 
F ^^/-3. 3. 8, 8-x F 7 p< ^)Vy P C2. 3-h] V ^ / U >-\-^ )V) ^ >X7 ^ F 
25 ^^mi^^t.mm(D:f3mz^Xi. 3-(3.4.8.9-xF5b FP-6-/ F^>- 

-3, 3. 8, 8-T- F ^ ^ ^)vy p [2, 3-h] ^ v 4^ / u >-i-i' )V) ^Mmm^nwB^xs 

3_y?yy\:^-tft:FP-2-7iftfy >J&^e>, ^mt^m^'^fzo W 65Xo 
WkM. 187-188 (@?mx5^;U-^+i^-»o 
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'HNMR (CDCI3) 61.25 (3H. s), 1.27 (3H. s), 1.30 (6H. s), 1.50-2.25 (6H. m), 
2.16 (2H, s), 2.70 (2H, s). 3.18-3.40 (2H. m). 3.93 (3H, s). 4.68-4.77 (IH, 
m), 6.41 (IH, br s), 6.62 (lH,-.s). 7.41-7.49 (2H, m), 7.75-7.80 (IH, m), 
7.88-7.96 (2H, m)o 
1 6 9 

N_(/\^i^j- 1 F n-5-:t^y-l, 4-5^7ift!>-6-< ;l/)-3-(3. 4, 8. Q-x h ^ t H O 

h^v'-3, 3, 8, 8-T- hy>^^)Vyu[2, S-W-f V=¥/ U >-\-^}V)^>xr^ 

^^mi 5 9 tmm(D-:^m\Z.^r). 3-(3,4,8,9-T-b^t HP-6-;< hf ;> 

-3. 3, 8, 8-x h y^^)vy □ [2, 3-h] v^j u y-\--{ M'StMmmm.^^rs 

MM. 206-207 X, (i^mx5^;i/->?'f y:/Dt!;i/x-T-;i')o 

'HNMR (CDCl,) 61.26 (6H, s), 1.29 (6H. s), 2.14 (2H, s). 2.50-2.89 (3H. m), 
2.71 (2H, s), 2. 87-2.97 (IH, m). 3.58-3.83 (2H, m). 3.93 (3H, s). 5.05-5.13 
(IH, m), 6.62 (IH, s), 6.80-6.88 (IH, m), 7.45-7.50 (2H. m), 7.89-7. 96 (3H, 
m). 

"^mi 17 0 

N-[2-(4-t!U >?x;i/T^ y)X5^;i/]-3-(3,4,8.9-x h Hd-6-^ h^v' 
-3, 3, 8. 8-x b ^ ^ ^;i/:7 D [2, 3-h] < V 7 U M ^>X7^ K 

5 9 tmm<D:^miZ^'0. 3-(3.4,8,9-T-h^t:FD-6-^ h^v- 

-3, 3, 8, 8-x b ^ ^ 7 n [2 , 3-h] y 4^ / u >-i ; w ^mmmm^^ ^ ^ 
4_[(2-75/x^;W75/]tfu>?>>j)^e., mm<t^<^^nrco nsLm 53«o 

'HNMR (CDCl,) 6 1.22 (6H, s), 1.29 (6H, s), 2.17 (2H, s), 2.66 (2H. s), 
3.30-3.39 (2H, m). 3.60-3.70 (2H, m), 3.92 (3H, s). 5.12-5.18 (IH, m), 6.44 
(2H, d, J=5.2Hz), 6.62 (IH, s). 7.38-7.44 (3H, nO, 7.82-7.90 (2H, m), 8.14 
(2fl, d, J=5.2 Hz)o 
17 1 
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N-[2-(2- 1£ U r. JVT 5 / )X5"JH-3-(3, 4,8, FP -6-^ h^i^ 

-3, 3, 8, 8-T- h ^ ^ □ [2, 3-h] < V ^/ U M ^ >X7 5 H 

^^^SJ 1 5 9 tmm<Dl5miZ^V)^ 3-(3,4.8,9-x t h*a-6-/ h4^-> 

-3, 3, 8, 8-T- 1- ^ ;^ 9^;i/:7 p [2, 3-h] V ^ / u ;w ^M^mmmmm^^zs 
5 2-[(2-7^yx5^;W75y]t! S0ft;'&ti^#fco jr^ 33l 

'HNMR (CDCI3) (51.27 (12H, s), 2.14 (2H, s), 2.71 (2H, s), 3.83 (4H, s), 3.93 
(3H, s), 4.91 (IH, br s). 6.40-6.52 (2H, m), 6.64 (IH, s), 7.29-7.39 (IH. m), 
7.43-7.48 (2H, m), 7.84 (IH, s), 7.90-7.99 (2H, m). 8.49 (IH, br s)o . 
10 17 2 

N- [2-iz^X^)l^T 5 y ) X^;W -3- (3, 4, 8, 9-T- h ^ t H U-Q-^ h ^ x-3. 3, 8, 8- 

'^mmtco mm 

15 

'HNMR (DMSO-dg) 51.22 (6H, t, J=7.4 Hz). 1.24 (6H. s), 1.48 (6H, s), 2.20 
(2H, s). 3.12-3.32 (4H, m), 3.62-3.81 (6H, m), 3.95 (3H, s), 7.12 (IH, s), 
"7.72-7.81 (2H, m), 8.25-8.34 (2H, m). 

-a-^^d 17 3 

20 N-(8-^5^;V-8-T'tftf->i7P[3.2.1]:ti^ h-3— T ;W-3-(3, 4, 8, 9-x h ^ h F P 
-6-^ h^-y-Z, 3. 8, Z-T- h y ^9-)Vy O [2. 3-h] -C V^/ U y-l-i )V)^>X7 5, 

^mil 5 5tmm(D:fjmiZ^^. 3-7^y-8-pt5^Jl/-8-Tlfti>'^P[3.2.1]:t 
25 #^So 

'HNMR (DMSO-de) (51.23 (6H, s). 1.43 (6H, s). 2.17-2.80 (14H. m). 2.96-3.22 
(2H, m), 3.85 (2H, br s). 3.95 (3H. s), 7.12 (IH, s). 7.72-7.79 (2H, m), 
8.14-8.19 (IH, m). 8.27 (IH, s)o 
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^mm 17 4 

N-(l-71f tf'>^7 □ [2. 2. 2]^^ h-3-r;i/)-3-(3. 4. 8, 9-x b h*D-6-^ h^i^ 
-3, 3, 8. 8-x h y :^^)Vyu[2, 3-h]'l' 0 y-l-i )V)^>X7^ 

'HNMR (DMSO-dfi) 51.23 (6H, s), 1.48 (6H. s), 1.88-2.38 (7H, m). 3.18-3.83 
(8H, m). 3.97 (3H, s). 4.27-4.48 (IH. m), 7.12 (IH, s). 7.70-7.78 (2H, m). 
8.22-8.33 (IH, m), 8.43 (IH. s)o 
10 '&^M17 5 

N- (2-7 S J -2- ^ V X5^;!/) -4- (3. 4, 8, 9-r h ^ t: H h :^^>'-3. 3. 8, 8-5^ 

h ^ ^;i'7 P [2. 3-h] ^ V =^ y U >-l-f )V) ^>X7^ V 
^^Ml 5 9 tmm(D:^mz^y). 4-(3.4,8,9-xh^t:HD-6-/ h + -> 

-3, 3, 8, 8-x N 7 5^;i':7 p [2, 3-h]^ v u >-!-< )i) ^BmmmiM^^xs 
135-136 -c («x5^;i/-^^-y-» = 

•HNMR (CDCI3) 51.25 (6H. s). 1.31 (6H, s). 2.18 (2H, s), 2.70 (2H. s). 3.92 
(3H, s), 4.13 (2H, d, J=5.0Hz), 5.85 (IH, br s), 6. 56-6. 65 (2H. m), 7.44-7.57 
(3H, m), 7.86 (2H, d, J=8.0 Hz)o 
20 ^mi7 6 

2- /5^;V-N-[3-(3, 4, 8, 9-x h ^ k Hd-6-^ h^->-Z, 3, 8, S-x hy}f^^)Vy U 

3- (3. 4, 8, 9-7=- b ^ k F P-6-;< h ^v-3, 3, 8, 8-5^ h ^ ^ '^)Vy U [2, 3-h] >r V ^ 
J^)y-\-^)V)^MMWMBM, (0.80g, 1.92mmol)> 1-t H D^v-lH-^>y h 

25 U7^/-^-*^'^ (0.324g.2.1liDiDol),2-75y-rVI&mx5^;P^S (0.355 
g, 2.11 miol) <D N,N-i?^9^;W5jN;i/A7S F (4 iL) mWtZ. hUX5^;i/7$> 
(0.938 mL 6.72 mmol) ^^XS l-X5";W3-(3-5^^5^;l'75 / ^P k;i/):^;P7l^5^ 
^^F^i^li (0.479 g. 2.50 nunol) M^^^MMX 2 m^W^l^k, 
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(0. 63 g. » 67%) Sr^lfco 
5 114-115 "Co 

'HNMR (CDCl,) 51.26 (6H. s), 1.28 (3H, t, J=7.0Hz), 1.30 (6H. s), 1.67 (6H, 
s), 2.17 (2H. s), 2.70 (2H, s). 3.93 (3H. s). 4.23 (2H, q, J=7.0 Hz). 6.62 
(IH, s), 6.88 (IH, br s), 7.42-7.51 (2H, m), 7.81-7.91 (2H, m). 
17 7 

10 2-^5^;i'-N-[3-(3. 4, 8, 9-7=" h ^ t h^v'-3. 3, 8, 8-x h'y^^^JVy D 

2-;^ 5^;U-N- [3- (3. 4, 8. 9-x h ^ h F O-^-^ b + v'-3, 3, 8, 8-x h ^ P< "^JV^ P 

[2,i-hWj^y^j>-i-^)V)^>v^MT^:=-y x5";i/xxx;i' (2.60 g, 

5.28 mmol) CDX^/-;i/ (10 mL) mmz 1 M xKm^b^ h U '^AtK^?^ (8.0 mL) 

15 ^Mk. m-^m^^ur nmmmwLTc. ^mmiz mmm. (i3.5inL) ^ip^. 

ii05gb;fco BS^&i^mx^;!/:!^^?,?^^^^^^ (2.38g, Jix* 9oa;) 

Sm,^. 197-201 -Co . 
20 'HNMR (DMSG-dg) 61.24 (6H. br s), 1.49 (6H, s), 1.53 (6H. s), 2. 22-2. 30 (2H, 
m), 3.10-3.22 (2H, m), 3.95 (3H, s), 7.12 (IH, s), 7.65-7.78 (2H, nO. 8.16-8.22 
(IH. m), 8.30 (IH. s). 8.90 (IH, m). 

1 7 8 

N-(2-7a y-1, l-5^^5^;i/-2-:t+VX^;l/)-3-(3. 4, 8, 9-x h ^ b H 0-6-^ 
25 ->-3, 3. 8, 8-x h^^^JVy D [2. 3-h]-r V=^^/ U >-l-^ ;U) ^>X75 h* 

2-p<5^;WN-[3-(3, 4, 8, 9-5=- h^fc Hp-6-^ h=¥v'-3, 3, 8, 8-x h^;t5^;i'7P 
[2,3-h]'f y^^y U>-1— r;i/)^>l/^;WT^X>lim^ (1.85 g, 3.69 mmoO. 
l-bHP=l^v'-lH-^>yhU7\/— 7jcjfn#» (0.622 g. 4.06 mmol) (D N,N->? 
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^^)V^)V2^7^\^ (20 mL) m^iZ l-X5^;P-3-(3->?p^5";l'T^y7°Plf;W:^ 
;i/4?$^-r ^ H*iiS:fe (0.920 g, 4.80inmol) ^Jn^. U^m^tmUX 15 

LTco ein«T>^:nT7ic (3.7 mL) ^M^. 15 ^mmw^tco 

mmz7K^mx. Mx5^;vTtt{±iL.fco mmm^7mhrcm. mBmmvrc. 

v'M^^nm^v. mmih'^m (1.05 g> ir^ gix) 

l!;^ 129-131 "C. 

iRNMR (CDCI3) (51.25 (6H, s). 1.31 (6H, s). 1.69 (6H, s). 2.19 (2H. s). 2.70 
10 (2H, s), 3.93 (3H, s), 5.58 (IH. br s), 6.48 (IH. br s), 6.62 .(1H, s), 7.11 
(IH, s), 7.42-7.48 (2H, m), 7.86-7, 90 (2H, m). 
17 9 

N-pl5^;U-3-(3. 4. 8. 9-T- h ^ t F h4^5/-3, 3, 8. 8-x hy^^Jly D 

[2,3-h]^V4^/U>-l-r;W^>XT^ H 
15 3- (3, 4, 8, 9-7" h ^ b F D-B-^ h 5^-3, 3, 8. 8-x h ^ ^ 5^;^ O [2, 3-h] 7 + 
y U>-l-'f>'l/)^Sl=i^iim:i: (0.80 g, 1.92 mmol). 1-t FP^>^-lH-^>y h 
iJT^/— TKfOtJ (0.324 g^ 2.11 mmol) <D \i,^-i^^^)V'^)VA7^ \^ (4 mL) 
\-JL^)V-i-iZ--J;^^)V7^/':fti^)l)tl)V^z^-(^\^mm (0.479 g, 
2.50 mmol) ^MX. ^UX' 20 ^«#brCo 40« :K^)V7 5.>/ 

20 (1.0 mL) ^MX. m^ti^^3aT$e.ic 2 etppm^^bfeo S)?;^^^^ 

^x5";v- i?-r y y p t!;i'X-T';u)6^ e>s^^ mmit^m (o. 39 g. w 62X) 

M 206-207 "Co 

25 'HNMR (CDCI3) 51.24 (6H. s), 1.29 (6H. s). 2.16 (2H, s). 2.67 (2H. s). 2.98 

(3H. d. J=4.6Hz), 3.93 (3H. s). 6. 58-6.70 (IH, m), 6.62 (IH. s), 7.40-7.48 

(2H, m), 7.78 (IH, s), 7.83-7.90 (IH, m)c 
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l-(2. 2-i^>^5^;M-^>y7^-;i/)-2-^5^;Wl-yP 
/V-;V (1.13 g. 4.50 mmol). 3-v'7y-N-^5^;V'^>X7^ h* (0.60 g. 3.75 
iimiol)> mM (4mL) :j3j;t)^>;i/X> (BiiiL) Oli'S-tl^^J^L, mWM (0.519mL, 
9.75 mmol) ^ia^tco ii^'tl^ 80 t:T 1 nmUWl^Td^^ Rmm^^U^zUh 

^mit^m (0. 61 g. w 42 %) ^mco 

M 202-203 "Co 
10 ^fig^ 18 0 

N-X^;i/-3-(3,4.8, 9-x h^ti FP-6-^ h ^ '>-3, 3, 8, 8-x h ^ P 

[2,3-h]-r v^y u >-i-f ;i/)^>X7^ h 

1 5 7 ,hl^<i©:;&^t'<fcD. 3-(3.4.8,9-7^ t FP-6-^ h^i^ 

-3, 3, 8. 8-T- h ^ 7 p [2, 3-h] v ^ / u ^-i-f M ^mmm^^^ «k 

16 m X5";V7^>7KM/{>^&s Sm^b-^i^^^trco W 58!«„ 

il!.^ 186-187 x: (ifi?x^;i/-v?^yyptf;i/x— r;i/)o 

'HNMR (CDCI3) 51.24 (3H. t, J=5.4Hz), 1.25 (6H, s). 1.30 (6H. s), 2.17 (2H. 
s). 2.69 (2H, s), 3.41-3.55 (2H. m). 3.93 (3H, s), 6.38-6.45 (IH, m). 6.62 
(IH, s), 7.42-7.48 (2H, m), 7.78 (IH, s), 7.85-7.91 (IH, in)o 
20 18 1 

3. 4, 8, 9-7" h ^ t H P -6- h 4^ '>-3, 3. 8. 8-x h ^ ;< 5^ JI/-N- 7 x x; Wl- 7 P 

[2,3-h]'f y=^^y U>7S> 

N-[2-(2,3-i^^b HP-7-;A }>^iy-2,2-~Jy^^)V-5-^yVyy:=-)V)-l,\-J)^'^)\^ 
X5^;W-N'-7aiX;um^ .(0.68 g, 1.85 mmol) O^t^z^^it^) > (3 ml) 
25 Wk<tr.^)y (0.68g, 2.41 mmol) ^taX. M-^^^^OW 10 j^MBWl^tco 

(^^^y/WW^X.'^JV 3:2) \Z^L. ^^Ib^tl (0.34g. W S2%) ^W^o — 
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Wl}^ 135-136 

'HNMR (CDCI3) (51.17 (6H, s), 1.51 (6H. s), 2.79 (2H. s). 3.53 (2H. s), 3.91 
(3H, s). 4.59 (IH. br s), 6.52 (IH. s). 6.88-6.93 (2H. m), 6.95-7.04 (IH. m), 
7.29-7.37 (2H. m)^ 
-^mm 18 2 

3. 4, 8. 9-7^ h ^ t H h ^i/-N- (4-^ h +>-7 xn;P) -3. 3, 8. 8-7^ h 7 5^ 

)l^-l-y u [2, 3-h]-r y^/ U >T5 > 

N-[2-(2.3->?h KP-7-;< N^v-2.2-S^;<^;i.-5-^>y7 7-;W-l,l-S^^5^;P 

x5^;W-N'-(4-^h + v7x:n;u)^^ (i.oo g. 2.51 moI). ^■^i^lii[:0> 
(1.92 g, 12.6 mmol) ^^ZSh)l'X> (10 mL) CDjl'&tl^> ^MT 2 ^|^, $5 

80t:T 30^^WM#bfc. Si^;:M^M©7j<i^{fc^ h ij r>i^7jc^^{;:5i^^\ H 
A^u-^h^yy^- (^^D-y/mmx.^)]^ 2:3) fc-KU^SYb^fe (o.sog, 

iK^ 525K) ^mrci. -m^-s^D->-mwtJi^)Vif}^^nmLrz. 

139-140 "Co 

'HNMR (CDCI3) 61.17 (6H, s), 1.51 (6H, s). 2.78 (2H. s). 3.53 (2H. s), 3.80 
(3H. s), 3.90 (3H, s). 4.62 (IH. br s). 6.52 (IH, s), 6.81-6.93 (4H. m), 
18 3 

3. 4, 8. 9-x h ^ h H 0-6-^ h S/-3. 3. 8., 8-x h ^ ^ ^JV-l- (1- U v y 
P[2.3-h]-f y:^y U>:^^m 

^^Ml 8 2 t|^il(D:^^{Cj;D. N-[2-(2.3->?t: Hd-7-^ h4=->'-2. 2-S^^^;U 
-5-^>V^77-;W-i,i-$>^9^;Ux^;W-l-tf^Ui^>;it;;WzI?^=^1^$H 

MM. 137-139 "Co 

'HNMR (DMSO-dg) <51.22 (6H, s). 1.42 (6H, s), 1.64 (6H, s), 2.86 (2H. s). 3.12 
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(2H. s), 3.42-3.75 (4H, m). 3.86 (3H, s). 6.96 (IH. s). 9.31 (IH, s). 
"^^m 18 4 

y> (0.85 g, 3.12iiimol) :iS^U^>V:=-hV )V (0.350 mL. 3.43 mmol) mm 
(4 mL) mmzmmm (0.333 mi, 6.24 mmoO ^M^^ M^m^ 80 10 :$:^rp1 

m^ymbrm. m&mmvrzo mm^iyV:tiyM9j^^a'^h^yy^- (a 
^D->mm:ji^jv 3:1) tc^^b, mm^t^mommmM (0.54 w 46X) § 

•fr. SMfb^tl (0.51 g, 40!i;) &#;^Co 

'HNMR (DMSO-dj) 51.22 (6H, s). 1.25-1.85 (lOH, m). 2.15 (2H, s), 3.31 (2H, 
s). 3.94 (3H. s). 7.19 (IH, s). 7.58-7.80 (5H. m)„ 
18 5 

8'.9'-$^bHD-6'-p<h;^'>-l'-(4-^ h^^i^y a^-^-S' ,8' 

b>^u ^^-^ >-i , 3' (4* H) - p [2. 3-h] V 4^ y u >] mmm. 
im 45X. 

'HNMR (DMSO-ds) 51.25 (6H. s). 1.32-1.80 (lOH. m), 2.31 (2H, s). 3.33 (2H. 

s). 3.88 (3H. s). 3.92 (3H. s). 7.14 (IH. s), 7.16 (2H. d, J=8.6 Hz). 7.55 
(2H, d, J=8.6 Hz). 
18 6 

3, 4. 8. 9-7" N ^ h h* D-3, 3. 8, 8-x h ^ ^ 5^;W6- (1-^ ^JUX. h ^v) -I-7 x 

y P [2. 3-I1] y + y u 
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9 9 tnm<D-:^m\Z^ O 3. 4, 8. 9-f - b ^ t H P-S, 3. 8. 8-x b y)f^^)V-l- 

7xn;i/-6-7 □ [2. 3-h]-r y^y U y 2-a- F:/DA>>0^e>^M^'& 

5 ^ 71X. 

iSj^ 154-155 t:. 

•HNMR (DMSO-dg) 51.22 (6H. s), 1.33 (6H, d, J = 6.0 Hz). 1.44 (6H, s). 2.15 
(2H, s), 3.15 (2H. s), 4.82-4.95 (Ifl, in). 7.10 (IH. s), 7.62-7. 77 (5H, m)o 
18 7 

10 6- iiy^ U^y'^JV't^zy) -3. 4, 8, 9-x h 7 b H D-3, 3. 8, 8-x h 7 ^)V-l-y x 

-;i/7P[2,3-h]-rv4^yu> 

9 9 tmm(D:^mz^ o 3, 4, s, 9-7=- h ^ t f p-s. 3, s, s-x h^^^jv-i- 

15 Bj^ 73-74 1: (^^iJ-»c 

'HNMR (CDCl,) 51.24 (6H, s), 1.28 (6H, s), 1. 55-2.00 (8H, i), 2.15 (2H. s), 
2.66 (2H, s), 4. 84-4-. 92 (IH, m), 6.59 (IH. s), 7.38 (5H, s)„ 

^mm 18 8 

1^^ 3, 4, 8, 9-r h ^ k F P-3, 3, 8, 8-x h ^ P< ^)V-l-y x.::^JVy P C2, 3-h] < V 

20 ^/u>-6-r;i/xx-r;i/ii^ii 

3, 4. 8, 9-T- h ^ b H P-3. 3, 8, 8-x h 7 9^;Wl-7 xn^-6-7 P C2. 3-hi V ^ 
/'J (567 mg, 1.76 mmo I) OtfU>^> (2 ml) ^?KlC^i7]ci^^ (2 mL) § 

ti'yh^u^V^^'yy ^- (^^■tJ->/@^^X5^;P 3:1) ^Mffc-a-^K^il 
m&^'^fco im^It^x^^jKc^^L-. 4Mm7Km/Mx^;l/^^^iB;^. 
Mffiii^i'^> ^4^-tJ->-S^i&X5^;i'j&^&^^<b$ii:T«M^I:^tl (533 ing> iR^ 
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768!) &#^o 

155-165 *C„ 

'HNMR (DMSO-de) a 1.23 (6H, s), 1.45 (6H, s), 2.23 (2H, s), 2.31 (3H, s), 3.16 
(2H, s), 7.22 (IH, s). 7.66-7.80 (5H. nOo 
5 ^fiKM 18 9 

^mm. 3. 4, 8. 9-T-hy\i h* P-3. 3, 8. 8-x h ^ /^;Wl-7 x:n;l'7 D [2, 3-h] 

w 75X0 
10 m.^ 160-165 r mmx^Mo 

'HNMR (DMSO-de) 51.23 (6H, s), 1.47 (6H, s), 2.28 (2H, s). 3.18 (2H, s). 7.34 
(IH, s), 7.60-7.85 (8H, m), 8.14 (2H, d, J = 7.4 Hz)o 
19 0 

. 6-:/h^v'-3,4,8,9-r h7h H P-3, 3, 8,8-x b ^ 5";P-l-7 x-;i/7 D 

15 [2,3-h]^y + /U> 

3, 4, 8. 9-x h 7 1 F P-3, 3, 8, 8-x h 7 7^ x:::;i/-6-7 P [2, 3-h] -< V ^ 
y ij (495 mg, 1.54 mmol) (D ^,li-z^^^M)VA7^ H (5 mL) ^^l;:7K 

m'fb:hbU't7A (66X tft^a^tSltl) (61 mg, 1.69 mmol) ^^U l-a-H7'i5^> (0.19 
mL, 1.65 mmol) ^MlzmX. 2 Btr«1«#bfCo ;K^S^i^tfS;7K^ca^. W 

20 mx5^;i/T2 lilW&ttibfc. -&t)#rcW^li^7K (2 0) ^^ZSmmiti- h U '^7^ 

;i/:^J5Ai^PTh^^7^- (^^r1?->/@^i?X9^;i<' 5:1 3:1) t#tb, 
•^>i}^^n^m\^xmMit-^<^ (357 mg. iR^ 61«) ^mtzo 
99-101 ■Co 

25 'HNMR (CDCg (5 0.98 (3H, t, J = 7. 4 Hz). 1.25 (6H. s), 1.29 (6H, s). 1.39-1.58 
(2H, m). 1.68-1.90 (2H, m), 2.17 (2H. s), 2.67 (2H. s), 4.10 X2H, t, J = 7.0 
Hz), 6.60 (IH. s), 7.38 (5H, s), 
19 1 
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3. 4. 8. 9-x h 7 t H P-3, 3. 8. 8-x h ^ ^ 5^;i/-l-7 x:2;i/-6-7°0 /J^^i/y □ 

'HNMR (DMSO-dg) 6 0.97 (3H, t, J = 7. 3 Hz). 1.23 (6H, s), 1.44 (6H, s). 1.68-1.88 
(2H, m), 2.16 (2H, s), 3.15 (2H, s). 4.14 (2H, t, J = 6.8 Hz), 7.10 (IH. s). 
7.60-7.80 (5H, m). 
10 ^0^m 19 2 

3. 4. 8. 9-T- b ^ k F P-3. 3, 8, S-x h ^ /5";Wl-7x3i;W6-(7x:i;V^ h^z^) 
7P[2,3-h]-r V=^/U> 

$ 74X, 

15 mi^s 129-131 x: (i^x5^;i/x— T-;i/-^^i^-»o 

'HNMR (CDClj) 61.22 (6H. s). 1.31 (6H. s), 2.18 (2H, s). 2.62 (2H, s). 5.23 
(2H, s), 6.60 (IH, s), 7.30-7.48 (lOH, nOo 
19 3 

3, 4, 8, 9-7" h ^ t F P-3. 3, 8, 8-x b ^ p^^;i/-l- 7 x:i;l/-6- (2- tf U i^XjP^ h 

20 ^ 7 P [2. 3-h] -r V 4^ y u >r,mMm. 

it^mommmM^mco e:n^l^mx5^;i/tc^«?U. 4M.^{b;?K^/l^mx5^;i/ 

m.m 9o«o 

25 170-210 "Co 

'HNMR (CDClj) 61.33 (6H, s). 1.69 (6H. s), 2.25 (2H, s), 3.05 (2H, s), 5.92 

(2H. s), 7.09 (IH. s). 7.57-7.74 (5H, i), 7.85-7.95 (IH. m), 8.20 (IH. d, J 
= 7.6 Hz), 8.42-8.56 (IH, m), 8.75 (IH, d, J = 4.8 Hz), 
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^mmi 9 4 

3, 4, 8. 9-x h ^ t F a-3, 3, 8. 8-x h ^ ^ xr:;l/-6- (3- tf U -J:^)V^ h 

^'»7n[2,3-h]-fy^y u> . 
5 ^t;^%^#;^c„ W 85X„ 

l!^ 112-115 "C 

'HNMR (CDCI3) 61.31 (6H, s). 1.32 (6H, s), 2.19 (2H, s), 2.70 (2H. s). 5.26 
(2H. s), 6.64 (IH, s), 7.33 (IH, d. J = 7.4, 4. 8 Hz). 7.43 (5H, s), 7.80 (IH, 
dd, J = 7.4, 1.6 Hz), 8.59 (IH, dd. J = 4.8. 1.6 Hz). 8.68 (IH. d, J = 1.6 
10 Hz)o 

-^^M 19 5 

3. 4, 8. 9-x h ^ b H 0-3. 3, 8, 8-x h ^ x -;W6- (4- If U h 

+i^):7n[2,3-h]'rv^yU> 

15 it^m^ntco w 79^0 

ifij^ 122-124 i^^D-»o 

'HNMR (CDCI3) a 1.22 (6H, s), 1.32 (6H, s), 2.19 (2H, s), 2.61 (2H, s). 5.25 
(2H. s), 6.53 (IH, s), 7.36 (2H, d, J = 6.2 Hz). 7.38 (5H. s), 8.61 (2H, d, 
J = 6.2 Hz)« 
20 '^^m 19 6 

3, 4, 8, 9-7^ h ^ t K Pt3. 3, 8, 8-7=- h ^^5^;i'-l-7xn;i/-6-[(3-7 xn;i/-2-:/ 
n^-;W -^^i^l 7 D [2. Z-hl-(V^y U > 

25 121-123 x: (^^riJ->->?X5^;i/X-x;Wo 

'HNMR (DMSO-de) 61.13 (6H, s). 1.21 (6H, s), 2.18 (2H. s), 2.63 (2H, s). 4.78 
(2H. d. J = 6.0 Hz), 6.45-6.59 (IH, m), 6.78 (IH. d. J = 16.8 Hz), 6.88 (IH. 
s), 7. 28-7.52 (lOH. nO, 
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"^mm 19 7 

3, 4. 8, 9-T- h 7 1 F n-3. 3, 8. 8-x h ^ ^ 9=-;i/-l-7 xn;l/-6- (3-7 x-;^^ D jj^ 

7 □ [2, 3-h] -r V =^yu >:imm 

i!!,'^^ 165-180 X^o 

'HNMR (DMSO-dj) 61.24 (6H, s). 1.45 (6H. s), 2.02-2.16 (2H, m), 2.17 (2H. 
s), 2.74 (2H, t. J = 8.0 Hz), 3.14 (2H. s). 4.19 (2H, t. J = 6.0 Hz). .7.07 
10 (IH, s), 7.18-7.38 (5H, m), 7.63-7.80 (5H. m). 12.68 (IH, br s). 

^0^m 19 8 

3. 4, 8, 9-T- h ^ t P-3, 3, 8. 8-7^ h ^ ^)V-\-y xn;l/-6- [(5-7 x:i;i/-^>5^ 
)V) :t=^zyl 7 a [2, 3-h] U > 

15 m^ntc. 

MM. 104-106 v. (^^+|-»<. 

•HNMR (CDCI3) 1.25 (6H, s), 1.29 (6H, s). 1.45-1.94 (6H. m). 2.17 (2H. s), 
2.64 (2H. t, J = 7.8 Hz), 2.67 (2H, s). 4.09 (2H. t, J = 6.8 Hz), 6.58 (IH, 
s), 7.17-7.35 (5H, m), 7.38 (5H, s)o 
20 -a ^^J 19 9 

mk X5^;P (3,4,8,9-5^b^h Ha-3,3.8,8-xh^P^^;P-l-7xn;l/70 
[2, 3-h] -f V^y U >-6-f )V) XXT-;i/J^^ 

144-147 x:o 

'HNMR (DMSO-dj) 61.24 (6H. s), 1.29 (3H. t, J = 7.1 Hz), 1.45 (6H. s), 2.25 
(2H. s). 3.16 (2H, s), 4.28 (2H. q, I = 7.1 Hz). 7.33 (IH. s), 7.65-7.80 (5H, 
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m). 

^^m2 0 0 

3, 4, 8, 9-T- h ^ t F n-3, 3, 8, 8-x hy^ x-;l/-6- [ (1-7 xr:;WlH-x 
h y )V) 7 O [2, 3-h] -f V 4^ 7 U > 

5 -^fig^J 19 0 D 5-^7 D n-1-7 i^jWlH-x h 7 y-;PSrffi V^T 

^^b^tl^tffeo iR^ 88X0 

191-193 r (>?x5^;i^x-x;W c 

'HNMR (CDCig) ai.24 (6H, s). 1.27 (6H, s), 2.24 (2H. s), 2.71 (2H. s), 7.09 
(IH, s), 7.41 (5H, s), 7.50-7.62 (3H, m), 7.82-7.88 (2H, m)o 
10 -&^KM2 0 1 

^-{y)V^u^ 4, 8, 9-7- h ^ t F p -3, 3. 8, 5^;V'-l-7 x-;i/ 

7D[2, 3-ii]-rv^y U> 

-^fi^^i 9 0i:lRi!|i®:36F^tCckD:;^p^7;v:tn;^iS^>2rffiViT«M<b^tJ^# 

15 120-122 (^^1j->-vX5^;i'X"x;|/)o 

'HNMR (CDCI3) 61.26 (6H. s). 1.31 (6H, s), 2.21 (2H, s), 2.69 (2H, s), 5.80 
(2H, d. J = 54.2 Hz), 6.85 (IH, s), 7.40 (5H, s), 

^i^m 202 

2- [[ (3, 4, 8, 9-T- h ^ t F P-3, 3, 8. 8-x h ^ ^ 5^;i'-l-7 x ::i;l/7 P [2. 3-h] < V 

20 u>'-6-r;i'):t^>']^^>'W -iH-^.y-r >F-;i'-i,3(2H)-i?pr> 

-&tJ^#fco iR* 92X0 

gH,-^ 191-193 x: (>?x5^;i/x-x;p) o 

'HNMR (CDCI3) 61.20 (6H, s), 1.24 (6H, s). 2.16 (2H, s). 2.62 (2H, s), 5.73 
25 (2H. s), 6.77 (IH, s), 7.38 (5H, s), 7.75-7.79 (2H, m). 7.89-7.94 (2H. m). 

^fi^M2 0 3 

[(3. 4. 8, 9-x h 7 k F P-3, 3, 8, 8-7^ F ^ ^ x.=-JVy P [2, 3-h] -iV^/ 

u >-6-< )V) -t^ '>] mm ^ ^;vxx 
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M 82-84 t: (^+-ti->-S^X5^;i/x-x;W. 

'HNMR (CDCI3) 51.24 (6H, s), 1.29 (6H, s), 2.17 (2H, s), 2.65 (2H. s). 3.81 
(3H, s), 4.78 (2H, s), 6.57 (IH, s). 7.38 (5H, s). 
^^m2 0 4 

2-[(3, 4, 8, 9-x h ^ k K P-3, 3. 8. 8-7^ h ^ /^;P-l-7x D [2. 3-h]< 7+ 
y U >-6-f ;0 rt^v'] T-t: h 75 H 

[(3. 4. 8, 9-x h ^ b F n-3, 3, 8, 8-r hy x.-)ly p [2, 3-h] < V 

U>-6-r;i')^^e^]B^m p^5^;1/XXt-;1/ (501 mg, 1.27 mmol) ^^XSz^rXt 
^h^Jt7A (6.2mg, 0.127 mmol) OM-^mz 5 M T>^rXT/^^/-;i/^ (7 

mL) mm^. 45 "CT 5 B#rBl^#byc„ P^iS^ y-;i/§MM*L. y^Sfc 

^'jPX-xJPTtfe^tL. ^M^^tf (409 mg, JK^ 85a;) 

mi^. 117-119 -Co 

'HNMR (CDCI3) 51.25 (6H, s). 1.30 (6H, s), 2.20 (2H, s), 2.68 (2H, s), 4.62 
(2H, s), 5.63 (IH. br s), 6.63 (IH. s). 6.80 (IH. br s). 7.39 (5H. s)o 
^^m2 0 5 

[(3, 4, 8, g-x h ^ t F D-3, 3, 8, 8-7^ h ^^5^;i/-l-7xX;i/7 P [2. 3-h] -f y 

[(3. 4. 8, 9-T- F ^ b HP-3, 3, 8, 8-7^ hy :<^}V-l-y a^-JVy P [2. 3-h]-r y 4^ / 
V>-6-(M:t^>']Wm ><^JVJLXy^)V (1.23 g. 3. 13 mmol) (D>^^ y-)V (6 
mL) mm\Z 2U7miti-h^J^A7mW (3. 13 mi, 6.26 mmoO ^M^. MMm 4 

it^mmmx^Amm a.n mi, 4.68 mmoo ^mx. m&mmLrco mm^^ 
^y-Mzmmi^. ^m<^^^mu nmmBmmLrc. mmomi^^zmmK) 
MbtcWi. mmih^m (i.n g, w 90a!) ^mtzo 
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'HNMR (CDCI3) 61.29 (6H. s), 1.54 (6H, s), 2.18 (2H. s), 2.93 (2H, s), 4.66 
(2H, s), 6.66 (IH, s), 7.48-7.70 (5H, m), 
^»J2 0 6 

5 N- / 5";i/-2-[(3. 4. 8, 9-t- h 7 t H P -3, 3, 8, 8-7^ h ^ ^ ^^J^-l- 7 x :n Jl/ 7 n 

[2. 3-h] ^ y u >-6-r ;w -t^z^ir-thr^ ]^mMm. 

[(3. 4, 8, 9-T- h ^ b H D-3. 3, 8, 8-x b ^^5^;WI-7x-;U7 P [2, 3-h] ^V^/ 
Mt^-y^lWM^^^ (435 mg, 1.05 mnol) (D n,n--J;f^^)V-^)Vh7 
s.}^ (4 mL) N,N'-;^;i//J?::i;i/>^-<5y\/-;i/ (187 mg. 1.15 moD^^in 

10 MUX 2 Bt^^i^L;feo >^5^;PT^>:^^:© (78 mg, 1.15 mmol) ij;t^h 

UX^;V75> (0.32 mL, 2.31 mmol) ^M^. $e>JC 5 mm^W^MWhtCo 

SiS^i^tJ«7K^a^\ @mx5^;i/-e2|fiij*ffibfco -e-bitfc^a^tl^ii'fb 

j^S^>^u*y;P:^^Ai7P*Thijf^7^- (^^•y->/i^mx5";p 1:1 o^B^ 
15 mx5";0 \zmv. S^fb-a-tiOjWi^S^^fco iin^i^i?x5";i/(c?§j^t. 4M 
^{h;7Km/Mx5^;i/^?^^jjn;t, m&m^l^x^mit^m (330 mg. W 73«) ^ 

'HNMR (DMSO-dg) 61.24 (6H, s), 1.44 (6H, s). 2.17 (2H, s), 2.66 (3H, d, J 
20 =4.8Hz), 3.13 (2H. s), 4.72 (2H, s), 6.99 (IH, s), 7.63-7.80 (5H, m), 8.17 
(IH, q, J = 4.8 Hz)o 

N, N-i^^ 5^;i/-2- [(3,4, 8, 9-5^ b ^ h H P-3, 3, 8, 8-x h 7 ^)V-l-y xX;i/7 P 
[2, 3-h] < y * y U >-6-r JV) :t=^^ v'] 7-fe b r ^ f 
25 [(3, 4, 8, 9-x h 7 1 F P-3. 3, 8. 8-x h 7 >^9^;l/-l-7xX;|/7 P [2, 3-h] ■< y ^/ 
Vy-^-^JD-t^^zyim^MB^ (604 mg, 1.45 mmol) ©T-h^hh*P77> (6 
mL) ^?B-hUX5";i/T5> (0.22mL, 1.60 mmol) ^JPx.. i^m. N,N'- 

:J!j;i/3}?XJl/>?-r^i5'V-Jl/ (259 mg, 1.60 mmol) ^iaX. ^MT 2 ItF^Mi^bTto 
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S.Jtm^Wz 2ilL-J;<^)Vr^>/y^hyh\^uyy>mW. (O.SOmL. l.GOininol) 

5 (422 mg. mm n%) ^ntco 

120-140 -Co 

'HNMR (CDCI3) (51.26 (6H, s), 1.29 (6H, s), 2.17 (2H. s), 2.69 (2H, s). 2.99 
(3H. s), 3.10 (3H, s). 4.83 (2H, s), 6.67 (IH, s). 7.39 (5H, s). 
^m\2 0 8 ' . 

10 2- [ (3, 4. 8. 9-x h 7 1 H D-3, 3, 8, 8-x h 7 / ^)V-l-y xr:;l/7 a [2. 3-h] -i'J^ 

y u >-6->r :t + >7 ^ > 

3, 4. 8, 9-T h 7 1: H D-3. 3. 8. 8-7^ h ^ ;^ 5^;Wl-:7 xx;i/-6-7 P [2. 3-h] ■< V ^ 
y U (1.20 g. 3.73 mmol) O \i,^-z^^^)V^}VA7B. H (6 mL) ^^tc:7K 

m^i'h^)^J^ (66X m^Wim) (142 mg, 3.92 mmol) ^IM^. ^M.r 15 ^milt 

15 j^b, N-(2-7^D^:X5^;W7^;i'-ra F (949 mg, 3, 73 mmol) lit 

m^^x 60 x:x 3 mmmwhTco ^-{i-^u^s.^)v)y^)v-( ^ f (949 mg, 

3.73 mmol) ^J;tKMi!:^J U '^A (542 mg. 3.92 mmol) ^^MTjiJPU 50 3 
X5^;l/ 50:1 O^E^i?X5^;i/) IC-PL, 2-[2-[(3.4,8,9-^ h^bHn-3, 3.8.8- 

X b ^ ^ 5^;i/-i- xx;i. >' D [2. 3-ii] / U >-6-r ;i/) -^^-A x5^;v]-ih- 
y-r>F-;i/-i.3(2H)-i^?r> (707 mg. iix* sss;) ^#feo 

'HNMR (CDCl,) 61.21 (6H. s), 1.22 (6H. s). 2.13 (2H, s), 2.62 (2H. s), 4.12 
25 (2H, t, J = 6.4 Hz), 4.39 (2H. t. J = 6.4 Hz), 6.70 (IH. s), 7.35-7.37 (5H. 
m). 7.70-7.75 (2H. m), 7.84-7.88 (2H, m)» 

2- [2- [(3, 4. 8. 9-x h ^ h H n-3, 3, 8, 8-x b ^ ^ 5^;Wl-:7 xX;i/7 P [2. 3-h] ■< 
V + /U>-6-r;W^^>']X5";W-lH-^V'f >H-;U-1.3(2H)->^:t> (708 mg. 
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1.42minol) ^ 3L^y-)l (7 mL) fc H 7 >-;dcfPtl (0.072 inL, 1.50 

!^ (56 mg, W 11!S) ^#:/S:o 
MA 77-79 

•HNMR (CDCI3) 51.24 (6H, s), 1.30 (6H. s), 2.18 (2H, s), 2.67 (2H, s),,3.11 
10 (2H, t, J = 5.3 Hz). 4.08-4.18 (2H, m), 6.63 (IH, s),.7.38 (5H, s), 

20 9 ' 

2- [ (3, 4. 8, 9-T- h ^ ti F n -3, 3, 8, 8-x h ^ ^ ^}V-l-y x XJl^ P [2, 3-h] V 4^ , 

3. 4. 8, 9-T- b ^ t H P-3, 3, 8, 8-x h ^ ^5^;i'-l-7 xX;i/-6-7 n [2, 3-h] V ^ 

15 y U (459 mg, 1.43 mmol) © N,N-:/p^^;1/7}n;VAT5 F (4.5 mL) mU^Z 

.2-7*P^:XiS7y-;i/ (0.11 mL, 1.57 mmol) :fect.r;^i?* U "^^A (217 mg, 1.57 
mmol) ^10;^. 60 X:-^ 36 mmmWhTzo KJ^W^mzyi^^m^. #^X5^;PT 
2lHliftaL:feo '&t3-B:fc:^^)i^7K*5ckt;f|afPii{b:^hU'^i=.7K^^ (2111) Ttfc 

20 A^PVhi^^7^- (^^it>/i^i^X5^;i' 3:1 ©^1:1) iZ^h. 

-jx^)VJi-^jvf)^^m^it'^'^x^mi\:i'^^ (366 mg. iR^ m) ^mtco 

90-92 -Co 

'HNMR (CDCI3) 5 1.25 (6H, s), 1.30 (6H. s), 2.19 (2H, s), 2.67 (2i s), 
3.92-3.98 (2H, m), 4.21 (2H, t, J = 4.4 Hz), 6.65 (IH, s), 7.39 (5H, s)o 
25 -^^^J 2 10 

6- (2-7 D X b ^i/) -3, 4. 8, 9-x h 7 k F P-3, 3. 8, 8-x h 9 5";i/-l-7 xX 

;i/7P[2,3-h]-rV^ry U> 

^^m2o 9 tmm(D':^miz^^ \-^u^-2-yMux^>^m^^xMMit^ 



wo 03/035650 PCT/JP02/09760 

342 

M.^ 77-79 t: (z^:i:^)VJL~T-)V-^^l3ry), 

'H NMR (CDCI3) (5 1.25 (6H. s), 1.30 (6H, s), 2.18 (2H, s), 2.67 (2H, s). 
4.29-4.47 (2H, m), 4.64-4.92 (2H, m). 6.65 (IH, s), 7.39 (5H, s)o 
5 2 11 

-:^:^^M)W'^'e^^Wt 0-(3, 4, 8, 9-x h 7 k F P-3, 3, 8, S-x h y^^)V-\-y 
10 WBiMo 

'HNMR (CDCI3) 61.25 (6H, s), 1.27 (6H, s). 2.19 (2H. s), 2.69 (2H, s). 3.34 
(3H, s), 3.45 (3H, s), 6.76 (IH. s), 7.35-7.47 (5H, m)o 
2 12 

-J^'^)Vi])Vn'e=^-tm 0-(3, 4, 8, 9-x h ^ b F P-3. 3, 8. 8-x hy^^A-\-y 
15 x-;l/7P[2,3-h]-1*V^/ ^J>-Q-'<)l):JL7.v^}imBM 

-J^'^)V:fy)W'^'E^:tm. 0-(3, 4. 8, 9-r h 7 k H P-3, 3, 8. 8-x h 7 ^5^;i^-l-7 
x-Jl/7P[2,3-h]-<y^/U>-6-'r;WXXx;V (902 mg, 2.21.iimol) ^i^i^X 

tJ^i^Mllb, fte.nfc^^^S^X5^;i/X-x>'l/T»bTg^ib-^tl (946 mg, 

20 iR^ 96a;) ^#fco 

il!,^ 170-180 

'HNMR (DMSO-dg) 61.22 (6H. s), 1.46 (6H, s), 2.22 (2H, s), 3.18 (2H, s). 3.30 
(3H, s), 3.36 (3H, s), 7.17 (IH, s), 7.66-7.82 (5H. m). 

25 -J^/^^MJVn'E^-^m. S-(3.4,8.9-xh^kKP-3,3.8.8-T-h^;<9^;i'-l-:7 
xx;i/7 P [2, 3-h3 -r / U >-6--r )V) XXf-)VmBM 

i^?^^)i'iJ)\^J'^'e^^m. 0-(3,4,8,9-T-F^k FP-3,3,8,8-xh^^9^;i/-l-:7 
xX;l/7P[2,3-h]-<V^y U>-6-r;l/)XXx;i/ (4.92 g, 12.0inniol) ^ 190 
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>/@^^X5^;V 5:1 ^D^^ 3:1) \Z^ly. ^Hft'&J^ 

'HNMR (CDCI3) 61.25 (6H, s), 1,29 (6H, s), 2.21 (2H, s). 2.68 (2H. s), 3.05 
(3H. br s), 3.10 (3H, br s). 7.11 (IH, s), 7.40 (5H, s). 

it^ 146-148 t:, 

'HNMR (DMSO-de) 61.23 (6H, s), 1.45 (6H, s), 2.25 (2H, s), 2.94 (3H, s),,3.06 
10 (3H, s), 3.15 (2H. s). 7.40 (IH. s), 7.66-7.77 (5H, s)<. 

-^m^i 2 14. 

3.4. 8, 9-x H 7 1 H 0-3, 3, 8. 8-x h ^ ;^5^;P-6-(^5^;P5"^)-l-7xriJl'7 n 

[2.3-h]-ry=^^y u>^:^ 

S-(3. 4. 8, 9-x h ^ k H P-3. 3. 8. 8-t- h ^^5^;i'-l-7 
15 xri;l/7D[2,3-h]-<y^y U >-6-<;i/)XXx;i/ (539 mg, 1.32ininol) <D 10% 7\<. 

A7jc^?KTifc#-, mm-rh^j^A^i^n)^. ^m. mmmv. 3,4,8,9-rh7t 

H n-3, 3, 8, 8-^ h ^ ^)\,-i-yx. x;i/-6-7 O [2. 3-h] V ^ 7 U >^:t-)V 
20 (434 mg) ^ntzo 

Iin* N,N->?^g^;i/7lN;i/AT5 H (5 mL) Tif.mit'T h V ^ (66X m 

(57 mg. 1.58mmol) ^tO;^. ^MT 20 Jfc)^T3-H>^^> (0.098 

mL, 1.58nnnol) ^MX. ^ST 1 BtF^m^bfc RmU'^mZ7i^^f^^\ f^^X 

^^y^- (^^iJ->/S^^X5^;P 10:1 5:1) \zmV. ^Mit-^^OMmM 
. '^^ttfco c:n»i?x5^;i/{c^^L-. 4 M 4g'fb7K^/f^i?x5^;p^^^5nA, M 
Jili^b, SM^b^tl (287 mg, iR^ 56«) 
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'HNMR (DMSO-de) 51.24 (6H. s). 1.45 (6H, s). 2.20 (2H. s), 2.57 (3H. s). 3.17 
(2H, s), 7.20 (IH, s). 7.64-7.80 (5H. dOo 
2 15 

6-^ P p-3, 4. 8. 9-T- h ^ h H n-3. 3, 8, 8-x ^^)V-l-y x.-}V7 □ [2, 3-h] 

3, 4. 8, 9-T- h 7 1 K □-3. 3, 8. 8-5^ ^9-)V-l-y ju^JV^^-y D [2, 3-h] -f 
y U/-;U (1.00 g, 3.11 mmol) (D N,N-v^g^;V7}N;|/A75 F (1 mL) mmz^ 
^i^mtVy (0.44 mL. 4.67 mmol) ^ISQ^. 90 Vi; 15 mm. m^T 130 ."CT 

3 W^J^L/fco RjtsM'^^^ 2 M 7jci^'fb:^ h U "i; A7fc^JK{c:gE^> @^mx5^;p 
'x'h^^^:?^- (A^1J->/i^i^x5^;i/ 100:1 (Dm. 30:1) fc#^b. SM-fb-^'^© 

m&mmv. ^=¥i);y-mm:rL^m^^m^i\:-^'ikTmm<[:^^ (380mg, .ik 

^ 33!K) ^mtzo 

WlJ^ 165-167 "C. 

'HNMR (CDClj) dl.36 (6H, s), 1.71 (6H. s). 2.31 (2H, s). 3.01 (2H, s). 7.21 
(IH, s), 7.55-7. 75 (5H. m)o . 

2 16 

6-^:7 P p-3, 4, 8, 9-r N ^ t H P-3. 3. 8. 8-5^ h ^^5^;l/-l-[3-(4-eU i^-;!/) 7 
x-;i/] 7 P [2, 3-h] -f y U >ll:^it:^ 

-^^^2 1 5 tmm<D:Bmz^V) 3,4,8.9-xh^k Hp-3,3,8.8-xh^^5^;i/ 

-i-[3-(4-tf U 7x-;w-6-7P [2. 3-h]'f y+y u ^-jlfj^^mmit^m 

^nrcoMm mo 

145-155 t: (:^^/-}l-mWtJL^)V)o 
'HNMR (DMSO-de) <51.27 (6H, s). 1.50 (6H, s), 2.40 (2H, s), 3.17 (2H. s). 7.51 
(IH, s), 7.85-7.87 (2H. m), 8.37-8.39 (2H. m). 8.47 (2H, d, J = 6. 3 Hz), 9.13 
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(2H, d, J = 6.3 Hz). 
2 17 

3, 4, 8, 9-x h ^ t H D-N. 3. 3. 8. 8-^>i5' / ^}V-l-y xn;W6-7 D [2. 3-h] ^ V 

3.4,8.9-x t h*P-6-p^ b4^i/-3.3,8,8-5^ h x::i;i/7 P 

[2,3-hHy^/U> (518mg, 1.54injBol) *5J:rjKlt'fb7>^::^'^A ,(165 mg, 3.09 
mmol) ©M-g-tJlC 40« p^5^;l/7^ (5 mL) ^IM^. M'^^. 

150 "CI? nmrnmi^vfco ^^y-)v^m&^i:V. mm\z7\^^m. @imx^ 
75 > 25:25:1) \zmv. ^Mit^moimmM^mco 

'HNMR (CDCI3) 51.26 (6H. s), 1.30 (6H. s). 2.16 (2H. s). 2.72 (2H, s), 2.93 
(3H, s), 6.31 (IH, s). 7.40 (5H, s). 

^S-fb-^tl (376 mg. W 76X) ^Wco 

'HNMR (CDCI3) 51.28 (6H. s). 1.67 (6H. s). 2.19 (2H. s), 2.96 (2H. s), 3.03 

(3H. s), 6.35 (IH, s), 7.50-7.70 (5H, in)„ 

3, 4. 8. 9-x h ^ b K n-N. N, 3. 3. 8. 8-a:^-9-^ ^;W1-7 xXjWe-^ n [2, 3-h] -f 

3. 4, 8, 9-x h ^ b H n-N, 3, 3, 8, 8-^>^ ^ xX;!/-6-:7 D [2, 3-h] ^ V 
=t^/U>7^> (321 mg, 0.865 mmol), m *;l/AT;i/xt: FtK^?^ (0.14 mL, 
1.90 mmol) ^^U^m (0.16inL, 4.33mmol) (Dii^tl* 60 "CT 1.5NfF^, 100 
T 1 ^^m^^Lfco SJ^;J^g'&tl<£ 2 M TKi^'fb::^ h U ATK^^e^T^J^v i^mx5^ 
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57^- (^^+f->/0mx5^;i. 100:1 10:1) \z^u mMit'^momm^ 

^X^m^ibm^<\:'^'^T^m<t'^^ (114 mg, m) §#fc:o 
M.-^ 105-115 'Co 

5 'HNMR (DMSO-dg) 51.22 (6H, s), 1.41 (6H, s), 2.05 (2H, s), 3.05 (2H. s), 3.16 
(6H. s), 6.64 (IH, s), 7. 53-7. 73 (5H, m), 11.69 (IH, br s)o 

-^mm 2 19 

N-X5^;i/-3, 4, 8, 9-x h ^ k H P -3, 3, 8, 8-7^ h ^ p< y x x;i/-6-:7 D 

10 •&fifeM2 1 7 70X x5^;PT^>7X^M^ffivvT^M<b'&#><£ 

#feo W 21%. 

'HNMR (DMSO-de) 61.24 (6H, s), 1.40 (6H, s), 1.70 (3H. t, J = 7.4 Hz), 2.09 
(2H, s), 3.04 (2H, s), 3. 26-3. 50 (2H, m), 6.59 (IH, s), 7.08 (IH, br s). 

15 7.52-7.84 (5H. m), 11.37 (IH, br s)„ 
2 2 0 

3, 4, 8, 9-T- h 7 b H D-3. 3, 8, 8-5^ h 7 ^5^;P-l-7xx;i/-6-7 P [2. 3-h] 

3.4,8,9-x h ^ k h 4^ ~>-3, 3, 8. 8-x h y :>^'f-)V-i-y x^^jly u 

20 [2,3-h]-rV + y U> (3.77 g, 11. 2 mmol) 43j;IAWt;T>tX>>A (1.20g, 22.5 
mmol) (DU'^miZ 5MT>^XT/^a'/-;l/^^ (40inL) ^JQ^^ itW^f, 150 *C 

25 ^}Vi]yA^U'^hifyy><- (^^-^f-y/W^Ji^JV 50:1 5:1) \zmL. 
zPX^JlX.-T-JVti^^m^it-^itxmmit'^^ (1.58 g, JR^ 44%) <&#feo 

fii^ 158-162 

'HNMR (CDCI3) 6 1.26 (12H, s), 2.15 (2H, s). 2.63 (2H, s), 6.40 (IH, s). 
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7.36-7.44 (5H, m)o 

-^^m 2 2 1 

N-(3. 4. 8. 9-x h ^ b H n-3. 3, 8..8-r hy ;<^)l-\-y x.-)Vy P [2, 3-h] ^ 

y u>-6-'f ;^)7i^;^A7^ h 

=^m. (3 mL) cfej;«7jc@^i? (1 mL) O^^^^MT 1.5 mmMI^U 3,4,8,9- 
X h 9 h K P-3, 3, 8. 8-x h 7;^ 5";P-l-7x-;i'-6-7 P [2, 3-h] V^/ U >7 • 
(500 jug, 1.56 inmol) ^UaX. ^MT 2 ^Fsmi^bT^Co S^Sig-^tf^ 3.5 M 

^-fb-g-tj (470 mg. 1R$ STX) Srftfe. 

'HNMR (CDCI3) (51.26 (6H, s), 1.29 (6H. s). 2.22 (2H. s). 2.69 (0.6H. s). 2.73 
(1.4H, s), 7.40 (6H. s), 8.03 (IH. s). 8.45 (IH, d, J = 1.4 Hz) „ 
-^^m 2 2 2 

N-(3, 4. 8, 9-7" h ^ b H P-3, 3, 8, 8-x h ^ ^ ^)l^-\-y x.Z.Jly P [2, 3-h] -(y^ 
y U>-6-^;i/)T-fehT5 F 

3, 4, 8. 9-x h ^ b H P-3, 3, 8, 8-r h ^ )<^A-\-y x -;P-6-7 P [2, 3-h] 
yU>T$> (542 mg, 1.69iiimol) <D bU>^> (3 mL) ^^fcilTKS^M (2 ml) ^ 

i^Px'h^^7^- (A^^it^/g^iJX^";!. 5:1) \zmL. ^^1^->->^X^;i/X 
-^^^I'^&^e.^^fk^-li-T^MYb^^ (445 mg. » 74«) ^#;to 
ii-^s 175-180 V. 

'HNMR (CDCI3) (51.24 (6H. s), 1.28 (6H, s), 2.20 (2H. s), 2.22 (3H, s), 2.71 
(2H, s), 7.32 (IH, s), 7.83 (5H. s), 8.04 (IH, br s)o 
'&^M2 2 3 

N-(3. 4, 8, 9-T- h ^ b F P-3. 3, 8, S-x h ^^5^;Wl-7xX;l':7 p [2, 3-h]'f y:^ 
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yj >-6-r ^ > T ^ H 

3, 4. 8, 9-x h ^ h H P-3, 3, 8, 8-x h ^ ^5";i'-l-7x -;P-6-7 D [2, 3-h] V + 
yU>75> (400iiig. 1.25inmoI) :feJ;;D^h U X5^;|.T^ > (0.38inL. 2.74ininoI) 
®xh^hHP7^> (5inL) ^M(C7]cJ^T^3^>'X;i/7}N-;i/i:7PU K (0. 22 mL, 
2.74 mmol) ^ijp^. 2 B#r«iai^iL7to K/Sii^t|{C7fc^a€, 1 M TK^fk 

:^hU'i7A7jc^?KT4'fq, S^^x5^;i.T2llIjftttJbfeo '&feii*fe#aSS7lc:fea;tlf 

1:1) izmL. ^^X5^;Ux— r;i/;0^&ig^fl::$-&TSSjt;-&tJ (27 mg, iRB^ 5.4X) 
175-177 "Co 

'HNMR (CDCI3) 61.25 (6H, s). 1.28 (6H. s), 2.21 (2H. s). 2.70 (2H. s). 3.06 
(3H, s), 7.17 (IH. s). 7.39 (5H, s)o 
-^mm 2 2 4 

N-(3. 4. 8, 9-7- h ^ t H 0-3, 3, 8. 8-7^ N ^ }<^)\^-l-y ai=iJVy P [2, 3-h] 

-^mm sot mm(D:^m\zj;: d 3, 4, s, g-x h ^ t f p-3, 3, s, s-x k ^ ^ 5^ ;u-i- 
:7xx;i.-6-7 p [2, 3-ii]-r y u >t$ >*3 j;t)cyD \±^-}v^ p u H;^^?,* 

®{b-S-#j<&#;/bo iR^ 57X, 

S^^^ 129-131 t: (vx^;ux-7=-;i/-^^it»3 

'HNMR (CDCI3) 61.24 (6H. s). 1.26 (3H, t, J = 7.5 Hz), 1.28 (6H, s), 2.20 
(2H, s), 2.44 (2H. q, J = 7.5 Hz), 2.70 (2H, s), 7.31 (IH. s), 7.38 (5H. s), 
8.07 (IH, br s)o . 
^SKM2 2 5 

(3. 4, 8, 9-x h ^ h H P-3, 3, 8, S-x S y )V-\-y u [2, 3-h] J 

U>-6-r;W:^;;wt$ Hit x5^;1/xxt-;1' 

^^09 3 0 i ck t) 3. 4, 8, 9-x h ^ t: H P-3. 3, 8, 8-5^ h ^ ;>< 5=- ;i.-i- 
7 X x;i.-6- 7 p [2, 3-h] ^V:^yU>7^>^J:CJCi^PD 4^^X5^;|.;6i ^Mih: 
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^t!^f#feo i^m 3. 2%. 

iB^ 92-94 x: (>?x5";i/x— 

'HNMR (CDCI3) (51.24 (6H. s). 1.27 (6H. s). 1.33 (3H. t, J = 7. 1 Hz). 2.19 
(2H, s), 2.70 (2H. s), 4.25 (2H, q, J = 7.1 Hz). 6.81 (IH. s), 7.38 (5H. s). 
5 7.70 (IH, br s)„ 
-^^m 2 2 6 

N-(3. 4. 8, 9-x h ^ b H D-3, 3, 8, 8-x ^^)V-l-y x.-)l^y D [2. 3-h] < y 4^ 
^mi2 0 9 tm<D:^miZ^f^ 3,4,8.9-5=-h^hHP-3,3.8.8-7^S^^,5^;i, 

10 -i-:7x-;i/-6-yo[2,3-h]-rv+/U>r$>cfej;CX:/D^B^^x5^Wi&^^ 
m^. 79-81 *c (>^x5^;i/x-x;p-A^+i-». 

•H NMR (CDCI3) 61.23 (6H. s). 1.26 (6H. s). 1.31 (3H. t. J = 7. 1 Hz), 2.15 
(2H. s). 2.64 (2H. s). 3.98 (2H. d. J = 5.8 Hz). 4.27 (2H. q. J = 7. 1 Hz), 
15 4.52 (IH. t. J = 5.8 Hz). 6.20 (IH, s), 7.37 (5H. s)„ 
^figM2 2 7 

N-(3. 4, 8. 9-x h ^ t H P-3. 3. 8, S-x hy ^^)l-l-y.x.-)],y a [2. 3-h]-r V 4^ 

/u>-6-r;w^^ 

3. 4. 8. 9-^ h ^ t H n-3. 3. 8. 8-^ h ^ ^ 5^;l/-l-7 xX;W-6-:7 P [2, 3-h] -iV^ 
20 yU>Ta> (346 Dig, l.OSmniol) ^^ZSi^T h V ^ A (140 mg. 2.16 

mmol) (Dh)lJi> (5iiiL) H^^^tC^i^T N U ^'^P:*- Pf^^ (0.34niL, 4.43niinol) 

25 A^u^hifyy^- i^^^>/Wm:J^^)V 3:1 1:2) \zmL. #^nfeife 

^Sri^X5^;i/X-x;|/T?5fe?tbT^M{k^tl (178 mg. JR^ 458;) §#^Co 
E/rC 151-153 t;, 

'HNMR (CDCI3) (51.24 (6H, s). 1.26 (6H. s). 2.19 (2H. s). 2.70 (2fl. s), 4.85 
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(2H, br s). 6.72 (IH, s). 7.37 (5H, s), 7.72 (IH, s). 
'&«2 2 8 

N-^g^;l/-N'-(3. 4,8,9-T-h9t:,HD-3.3,8, 8-x h 7 P^5^;i/-l-7 xn;V7 P 

[2 , 3-h] -f y =^ y u >-6-< )V) mm 

5 3, 4, 8, 9-7^ h ^ t: H P-3, 3. 8. 8-^ h 7 / xr.JI/-6-7 n [2. 3-h] -T V 4^ 

/U>T^> (485 mg, 1.51 mmol) :feJ:t;?hUX5=-Jl/75> (0.23 mL, 1.67mmol) 
0) N,N-v^5^;i'3^:;i'A7^ H (6 mL) mm\Z^l/^Ti7Uti^my 3l:=-)V (0.22 mL, 
1.67 imol) ^^aT 4 P#FHmM^L.fe. hUX5^;|/T5>' (0.12 ml, 0.84 

mmol) *5j;rX^'Dn^iS7xr.;i/ (0.11 mL, 0.84 mmol) SoiiQU. ^^\Z i m 

10 r«^^M-em^U;/5:o ^liSii'&«^{C^5^;UT^>:^g?:K (305 mg, 4.53 mmol) 

tJChUX5^;i/7^> (0.63 ml, 4.53 mmol) ^jjPx.> ^MX' 15 NF^^#b;^c^^ 
3!K7K&a#\ l^i!X5^;i/T2|HliStHbfe. -^t^iirfc^H^Tlc (2 0) *3<kt)^'ISft 

mWi^Mm^zyOt/yM^J^i^w^h^yy-f- (A^ii->/g^^x5^;i/ 3:1 
15 1:1) (c#fcb> vx5^;wx-7^;i/;&^e>^a{b$ii-TSM<t;^# (305 mg. urn 

: 54!(;) ^#feo 

M;^ 209-211 "Co 

'HNMR (CDCI3) (51.24 (6H, s), 1.25 (6H, s), 2.18 (2H, s), 2.69 (2H, s), 2.86 
(3H, d, J = 5.0 Hz). 4.86 (IH, br q, I = 5.0 Hz), 6.47 (IH. s), 7.37 (5H, s), 
20 7. 75 (IH, s)o 
2 2 9 

2- [(3, 4, 8, 9-x h ^ t H 0-6-^ h^z^-i, 3, 8, 8-5" h 7 ^5^;i'-l-7 xx;i.7 O 

as-H-f v4^y u >-5-r;i/)^^;i/]-iH-i'y-r>F-;i/-i,3(2H)->^:t> 

3,4,8.9-x h7h h*P-6-^ h ^ ^--S. 3, 8, 8-x h 7 ;^ 5^;i^-l- 7 xx;i/y D 
25 [2,3-h]-f V.^/U> (796 mg, 2.37 mmol) ^mmSt (3 mL) N-(t:F 
a^zy^'^)V)y^)V-(5.]i (462 mg, 2.61 mmol) ^in^. 2 ^^mWh 

Tco Kmm'^mz7K^^^\ @^^X5^;1/T2|ll^l±lbfc„ 'g-t)i±fe^M^7jc:fecJ; 
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8:1 (Dm. 5:1) \zmh. #C>nfeig^^i^X5^;i/X— rjUf^fe^L.T^M^b'&tf 
(506 mg. W 433;) ^Wco 

mj^. 193-195 Vo 

5 'HNMR (CDCI3) 61.25 (6H. s), 1.28 (6H, s), 2.12 (2H, s), 2.81 (2H, s). 3.96 
(3H, s). 4.92 (2H, s), 7.37 (5H. s). 7.69-7.71 (2H. nO. 7.81-7.85 (2H. m).. 
2 3 0 

3, 4, 8, 9-x h ^ t H P -6- / h 5>-3. 3, 8, 8-x h ^ >^ ^;U-1 - 7 x r:;i/-5- y D 

[2, 3-h] y 4^ y u >^ > 7 5 > 

10 2-[(3, 4. 8, 9-7^ h ^ t H n-e-/ h ^i/-3, 3. 8, 8-7^ h ^/5^;i/-l-7 xr:;u:7 P 
l2,Z-h']^V^y U>-5-<;W^g^;W-lH-i'V^>H-;i'-1.3(2H)->?^> (6.94 
g. 14.0 mmol) (D (40 mL) JlMf'h F ^ v^-yjcfptl (0.71 mL, 

14.7 mmol) 3 «ilPiiS^b)^Co V lf;VX-x;i/ 

^A^u-^h^yy^- (S^mx5^JKD^g^ifX5";U/HJX5";i/T^> 50:1) 

iz^U ^^+f->-i?x5";i/x-T-;i/>?»^e>J^^ifc$-&TSM{b^#i (3.46g. iR^ 

68X) 

20 gil.'S 140-142 "Co 

'HNMR (CDCI3) (51.26 (6H, s), L28 (6H. s). 2.13 (2H. s), 2.71 (2H, s). 3.86 
(2H, s). 3.97 (3H, s). 7.38 (5H, s)„ 

^mm2 3 1 

N- [ (3, 4, 8, 9- 5^ h ^ b K P -6- y h 4^ v-3, 3, 8, 8-x h ^ / 5^;|/-1- 7 X x;i/ 7 P 
25 [2, 3-h] 'T y * y U >-5-i' )V) ^ -^JVA T ^ H 

-&^M2 2 1 tmm<D:^m\Z^V) 3.4.8,9-5=-h^t:HP-6-^h:^^>^-3,3.8,8-5=- 

h ^y ^;i/-i-7xx;w5-7 p [2, 3-h]-r y u >y >T^ >>5^ sss-fb-a-tf 

^^fco iK^ 84X0 
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205-208 V (i^Ji^)VX-'rJl-^=^D-y)o 
'HNMR (CDCIP (51.23 (6H. s). 1.28 (6H. s), 2.14 (2H. s). 2.79 (2H, s), 4.00 
(3H, s), 4.53 (2H, d, J = 5.4 Hz), 5.86 (IH. br s), 7.37 (5H, s), 8.17 (IH, 

S)o 

5 -a-^M 2 3 2. 

N- [ (3, 4. 8, 9-7^ h 7 1 H P -6- ;< h ^ '>-3, 3. 8, 8-r h 7 5^;U-1 -y:c:=.)Vyu 
as-U-fVty U>-5-'f;W^5";W7i:hT^ K 
'^miS 0 tIWIil®:ir^tCJ;D 3,4.8,9-T-h 7t: h+v'-3, 3, 8, 8-x h 

^^5^;i/-l-7air.;i/-5-7U [2,3-h]-r y=^-y U >^iS'>T^ >;6>e>^MYb'^tl^ 
10 mtco W 90«o 

164-166 t: (>?X^JI^X— x^P-'N^-y-^)- 
'HNMR (CDCI3) 51.23 (6H, s), 1.28 (6H, s), 1.97 (3H. s), 2.14 (2H, s). 2.78 
(2H, s), 3.99 (3H, s), 4.48 (2H, d, J = 5.6 Hz), 5.74 (IH. br s). 7.38 (5H. 

S)o 

15 -^^m 2 3 3 

N- [(3, 4. 8, 9-x h ^ t H D-G-^ h =^>'-3. 3, 8, 8-x h ^ ;^ ^}V-\-y 3a:=.)Vy D 

[2. 3-h] -r y ^ / u >-5-'f ;i/) ^ 

^^m 2 2 7 1 mm(D-^mz^ o 3. 4. s. 9-7" h ^ b h n-e-^ h ^>'-3. 3. 8, s-x 

h ^ 1 - y X n;i/-5- 7 n [2 , 3-h] -ry^yu>;<i5^>T^>}^^e. b-^ti 

20 ^fffco ilX^ 59^„ 

ill;^ 172-174 "C iPX.^)VX-T-)V-^^D-» o 

'HNMR (CDCI3) (51.24 (6H, s), 1.27 (1.8H, s), 1.28 (4.2H, s), 1.58 (2H. s), 
2.13 (0.6H, s), 2.14 (1.4H, s), 2.77 (2H, s), 3.98 (2. IH, s), 4.00 (D.9H, s), 
4.38 (1.4H, d, J = 5.8 Hz), 4.45-4.58 (1.4H. m). 4.46 (0. 6H, d, J = 5.8 Hz), 
25 .4.80-4.95 (0. 6H, m), 7.33-7.38 (5H, m)o 
-S-^M 2 3 4 

5-::f P ^ / 5^;i/-3, 4, 8, 9-x h 7 k H P-6-;>^ h ^ S^-S. 3, 8, 8-x b ^ / 5^;i/-l-7 

xr:;pyn[2.3-h]'f y4^y U> 
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3,4,8,9-x h ^ t h^5y-3.3.8, 8-x h ^ ^ 5^;i/-l-:7 xr.;i/7 □ 

[2,3-h]-1'y + /U> (7.12g, 21.2iniB0l), /N°7Jf:;i/AT;i/7^fc F (94SK) (1.02g, 
31.8 miol) (2.51 g, 24.4 mmo I) (DWm (6.07 mL, 106 

inmoi) mmm^zmmm (3. 39 mi, 63.6imoi) ^M^s 90 "CT i^mrmwLtco 

5 SiSii^titc>K7jc^ji^\ >^x5=-;i/x-T-;i'T», ?i7'>^r.T7KT'=l'fa, mm. 

-^h^yy^- (^^iy>mm:r.^)vvA ©^5:i) mmit^'^ (4.57 

g. W 50«) ^#fCo 

10 

•HNMR (CDCI3) 51.28 (12H, s), 2.14 (2H, s), 2.71 (2H, s), 4.03 (3H, s), 4.65 

(2H, s), 7.38 (5H, s), 
2 3 5 

3. 4. 8, 9-T- h ^ k HD-6-^ h=^^->-5-(/ h4^v'^5";W-3. 3, 8, 8-7^h^^5";P 

15 -i-7x-;V7P[2,3-h]'r v=^y U ymBM 

5-:/n^:;>(5^;W3, 4, 8, 9-T- b ^ k K □-6-;< h^5>-3. 3, 8, 8-5^ h9;^^)V-l-y 
-c-;P7D[2.3-h]-ry4^y U> (1.84g. 4.30 mmoi) <D^^y-JV (10 mL) m 
m\Z 2Z% ^h^J^J>.^h^i^\^/^ii7y-)mn (0.91 mL, 4.73 mmol) SrjD;^. 
I mm. 60 *CT 1 I^I^^J^bfc. 28X i'h^)^A:A h^^-V H/^^/-;P 

20 (1.82 mL, 9.46 mmol) ^jiJPb, 60 'Cf 1 ll#rpm#b;t„ ^^S?M^#J^M 

7:1) \zmv. ^m^\:^m<DmmmM^nrco ^nmm:^^MzmMu 4 mm 
25 it7i^mmmj:.^}vmm (o.77inL) ^ia^. m^nrcm^^WFm:r.^jvxm^iyT 
mmih^m (i.ie g, i^m m ^'^to 

M}^ 143-145 t:„ 

'HNMR (DMSO-dg) 51.26 (6H, s), 1.44 (6H, s), 2.16 (2H, s). 3.15 (2H. s), 3.29 
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(3H, s), 3.99 (3H. s). 4.50 (2H, s). 7.63-7.66 (5H, m). 
^fife^BJ 2 3 6 

5-(X h^z^^'^M-Z. 4, 8. 9-x>^ h H n-6->^ h^'>-3, 3. 8, 8-x h 7 ^5^;^ 
-l-7x-;P70[2, 3-h]-f V^ / U >i^^M 
5 5-7^D^p^5^;U-3,4.8,9-xh7h HP-6-> h^e^-3, 3, 8. 8-x h 

x:n;P7a[2,3-h]-rV:^/U> (374 mg. 0.873 mmol) OX-^y-Jl (3 ml) m 

mizmmi-h^j^j^ (143 ig, 1.7511111101) 2U7i^miti-ho^j:^:^mm (2 

mL) ^JP^. 60 'CT 2 PfPml, ^V^T 80 "CT 2 Bfraj^L^fCo Mf&M'&tltC^X 

mmL. z^ji^jvjL-T')i^ib^^i^^ih-^itxmmi[:^m (i9img. urn m) ^ 

15 i!!.^. 137-139 "C. 

'HNMR (DMSO-dg) 51.14 (3H, t, J = 7.2 Hz), 1.26 (6H, s), 1.44 (6H, s), 2.16 
(2H, s), 3.16 (2H, s), 3.49 (2H, q, J = 7.2 Hz), 3.99 (3H, s), 4.54 (2H, s), 
7.63-7.78 (5H, m)o 
^fStm 2 3 7 

20 3,4,8,9-r b^t HP-6-^ h4^->-3,3,8,8-x h^pC9^;i/-l-7xx;i/-5-7D 

[2, 3-h] -r y y u > ^ y 

5-zrn^^^)V-Z, 4. 8, 9-x h ^ k Hp -6-^ h^>'-3. 3, 8, 8-7=" h ^^^^JWl-^ 
xx;i'7P[2,3-h]-r V4^y U > (289 mg, 0.675 mmol) ^^•CSmSt:f^ 
(506 mg, 5.06 mmol) © \A-z^:t=¥-^> (3 mL) ^J^ZStK (3 mL) MMM^ 60 
25 T 2 I^Fflffi^^Lj/bo ;5liSig^iiJ{;i7jc&a€v ifmx5^;i/T2lEliamL')^Co •&t>ii: 

X5";i/ 3:1) ^^i^->->'x5"jux-x;i/;&^e>^^{b$#T^Sfb^ti 
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(159 mg, IK^ m) ^ntco 
Mj^ 160-163 t:c 

'HNMR (CDCI3) (51.25 (6H, s). 1.28 (6H. s), 1.97 (IH. t, I = 6.0 Hz), 2.14 
(2H, s), 2.75 (2H, s), 4.00 (3H, s). 4.74 (2H, d, J = 6.0 Hz), 7.38 (5H, s). 
5 2 3 8 

S-(y}V:tU^ -3, 4, 8. H D-6-^ h ^ ->-3, 3, 8, 8-x h ^ ^ 

-i-7xn;i/:7n [2, 3-h]< v^/ u >mkm. 

5-y D t ;^ 5^;i/-3, 4, 8, 9-x h ^ h F h ^>'-3, 3, 8, 8-7^ h ^ ^ 

x-.;W7D[2,3-h]-ry4^yU> (289 mg, 0.675 nunol) 0r±\>:=.h^))V (5 mL) 
10 mmizyyit:f:j^J^J^ (118 mg, 2.02 mmol) Jfed^CJ? 18-:J^7 

'j7>-6 (534 mg, 2.02 mmol) SrilPA. 80 t^T 7 ^l^gli^b;/^, Tirh-bU;l/ 

^mm^^v. mmz7K^m€\ imx5^;i/T2iiittifibfcc -^t^-^^^s^ts 

^ic&:^Stt5/U:^7y;l/*^Ai^DVh^77^- ('\^1^->/@^mx5^;i/ 10:1 

15 (Dm 5:1) fc«u> ^m^t^^mo^mmmm^nrc. :in^mmji^)v\zmmh. 4m 

(230 mg, iR^ 84SI;) ^#feo 
gSl;^ 146-158 t:o 

•HNMR (DMSO-ds) 61.26 (6H, s), 1.45 (6H, s), 2.15-2.23 (2H, m), 3.22 (2H. 
20 s), 4.04 (3H, s), 5.57 (2H, d, J =48.0 Hz), 7.63-7.80 (5H, m). 
2 3 9 

3.4,8.9-T h HP-6->^ h^r>'-3.3,5,8,8-^>i$'^5';i/-l-7xZi;l/7a 

5-:/ D^p^5^;l/-3, 4, 8. 9-T- h ^ b h^r~>-3, 3, 8, 8-x h 7^5^;i/-l-7 

25 x:::;U7DC2,3-h]-ry^/>J > (290 mg, 0.677 mmol) (Di7U\n^>'^> (3 mL) 
^|^{C;ic^{b b U :/5^;i''r T (0.91 mL, 4.73 mmol) :i^^XS 2.2'-T7ex(-f V 

>^^DXhU;l/) (11 mg, 0.0677 mmol) ^M^. 80 *CT 2 ^rHmJ^bfco 
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^-^wmmx.^jv 10:1) (c#tb, mmit^m(Dmnmm^mco cnmmx^ 

^mit^^l^ (63 Dig, JR^ 24*) ^#fc, 
l!^ 138-140 "C, 

5 'HNMR (DMSO-de) (51.24 (6H, s), 1.45 (6H. s). 2.12 (2H. s), 2.17 (3H. 5), 3.08 
(2H. s), 3.99 (3H, s). 7.58-7.76 (5H. nOo 

3,4,8.9-T- h^fc b^^v-S.S.S.S-x h^^5^;i/-l-7x-;i/-5-7D 

10 5-::^ntp<5^;i/-3.4.8,9-r h^tHP-e-p^ h=^v'-3,3.8,8-xK^^9=-;i/-l-:7 
x-;i/7D[2.3-h]-rV4^y U> (947 mg. 2.20 mmol) <D N,N->?^5^;i/3j>;VAZ 
^ H (9.5 DiL) mmiZzy7>i\:tlU^A (143 mg. 2.20 mmol) 7j< (2.25 mL) mm 

^yy^- (^^D->mmJ^^)l 5:1 ©^3:1) iz^Ls ^^•*)->-z^x^}lJL 
-f-M-^'^^^^h-^'t^X^mit^m (465 mg, iR^ 56!K) ^#^0 
il!^ 95-96 "Co 

'HNMR (CDCI3) (51.28 (6H, s). 1.28 (6H. s), 2.15 (2H. s). 2.68 (2H, s). 3.74 
20 (2H, s), 4.03 (3H, s). 7.38 (5H. s). 

3. 4. 8. 9-r h ^ b K n -6- p< h 4^ v'-3, 3, 8. 8-x h ^ ^ 5^;i/-l- 7 x - ;P-5- 7 D 

3, 4. 8, 9-x h ^ t K P-6-^ N + v-3, 3, 8, 8-7=- h ^ ^9^;P-l-7 x-;i/-5-7 □ 
25 [2.3-h]-f y+y U>7irh-hU;i/ (4.01 g, 10.7inmol) CDXiJ'/-;!/ (36 mL) 
^?gfc^?^TIitt^ (2.34 ml, 43.8 mmol) ^m^. 60 It^Uaf^ji^JSb^, 
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X^Jl 20:1 (DWi 5:1) \Z^iy. «^^fc:^tl®MilS^#fco 
'HNMR (CDCI3) 61.23 (6H. s), 1.28 (6H, s), 1.28 (3H, t, J = 7.1 Hz), 2.14 
(2H. s), 2.59 (2H. s), 3.73 (2H, s), 3.92 (3H. s), 4.18 (2H, q, J = 7.1 Hz), 
5 7.38 (5H, s)o 

^mi\:^m (2. 58 g, 53«) ^mc, 

. 'H NMR (DMSO-dg) 51.21 (3H, t, J = 7.0 Hz), 1.26 (6H, s). 1.42 (6H, s). 2.17 
10 (2H, s), 3.08 (2H, s), 3.78 (2H, s), 3.96 (3H, s), 4.91 (2H, q, J = 7.0 Hz), 
7.63-7.80 (5H, m). 

3. 4. 8, 9-r h ^ t H U -6- ^ b ^ >^-3, 3, 8, 8-7^ h ^ ^ 5^;i/-l- y x -;i/-5- y U 
[2.3-h]^y^/U>ifM 
15 3,4,8,9-T h-^t Hp-6-^ b + >'-3,3,8,8-7^h^;><5^;i/-l-7x:i;U-5-:7n 
[2,i-h]-iV^y 0>Wm. JL^)VXX^)V (750 mg, 1.78imnol) (D JL^ ;-)]/ (5 
mDMfC l^7mA'crV^)tf2^imWL (2inL) SrJnx., ^MT ^mm^X^t^. 

7jcS<£ 2 M pH 3.5 (hU, l:{b:^hU':7A<^ia;l, 7"h^tKDy^>T? 

:^+)->->5X5^;i/X— rjPi^^e.^^'fb^ltTSM^b'a-i^ (176 mg> W 25X) S# 

M 225-245 "Co 

'HNMR (CDCI3) (51.25 (6H, s), 1.27 (6H. s), 2.13 (2H, s), 2.61 (2H. s). 3.74 
25 (2H, s), 3.94 (3H, s), 7.38 (5H, s), • 

3, 4, 8, 9-x h ^ k H Q -6- ^ h ^ '>-3. 3, 8, 8-7=- h 7 5^;i/-l- 7 x x;i.-5- 7 n 
[2.3-h]'<y+y U>TiE:h7^ H 
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3, 4, 8, 9-x h ^ h K □ -6- p< h ^ '>-3, 3. 8. S-x h 7 ^ 7 x :n;i/-5- 7 D 

[2,i-\i]^V^y^)>mWt (499 mg, 1.27 mmol) (D N, N->?;)^^;Wj1>;1/AT^ F (5 
ml) mmz N.N'-;^j;i'Z|^n;i/i^<5yy-;i' (226 mg. 1.40 mmol) ^M^. 
■■ T 10 j^rmWl^Tzo BM\:Vfz.mt7>'e~02>. m mg, 1.40 mmol) ^^ZSh 
5 ^JX^)Vr2.> (0.20 mL, 1.40 mmol) ^MX. ^MT 1 60 t^T 4 ISpfel 

^7i(.:^^zsmmmti-h^)^A7mm (am) nr^fc?^. mmirhijoj^^mm. 

^ii,te«bfco#6>nfcM^^vx5^;i/x-5^;i.Ti5t#bT^M{t:'g-ti (358 
mg, W n%) ^ntco 
10 S*;^ 171-176 "Co . • 

'HNMR (CDCI3) 51.27 (6H, s), 1.29 (6H. s), 2.15 (2H, s), 2.74 (2H, s), 3.65 
(2H, s), 4.00 (3H, s), 5.22 (IH. br s), 5.80 (IH, br s), 7.40 (5H, s)o 
-kmi 2 4 4 

3. 4, 8, 9-7^ h ^ k H P-6-p^ h ^5/-N, 3. 3. 8. 8-^>^;^ 5^;i/-l-7 xn;P-5-7 D 
15 [2,d-hUV^yV>7-^hy^\^ 

2 4 3 tmm(D:ijmiz^ K^^^jvr^ >Mmm^m^^xmmit^m^mc<. 
» 73a;o 

187-190 x: i^^1)-»o 
'HNMR (CDCI3) 51.23 (6H, s), 1.30 (6H, s), 2.15 (2H, s), 2.69 (2H, s), 2.76 
20 (3H, d. J = 5.2 Hz), 3.63 (2H, s), 3.96 (3H. s). 5.63-5. 75 (IH, br s), 7.38 
(5H, s). 

2- [(3, 4, 8, 9-5^ h 5 k H D-6-t HD^^>'-3, 3. 8. 8-5^ h ^^5^;i/-l-7xn;i/7D 

[2, 3-h]< V4^y U >-5-^;i/) ;<5";H-lH-r > H-;P-1, 3(2H)-i>^:t> 
25 '^^m2 2 9 tmm(Dljm\Z^^ 3,4,8,9-rh^kHP-3,3.8.8-xh7^5^;P 

-i-7xn;w-6-7 D [2, 3-h]< v+y u y-jvfj^^^Mit^m^mco 

239-242 (S?X5^;i/X-7";l/-^^-y-»o 
'HNMR (CDCI3) 51.28 (12H, s), 2.15 (2H. s). 2.98 (2H. s), 4.94 (2H, s), 7.35 
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(5H. s), 7.73-7.77 (2H, m), 7.86-7.91 (2H, m), 8.08 (IH, br s). 

3, 4. 8. 9-x h ^ t: F D-6- h K □^>'-3. 3. 8, 8-x h 7 ^ xr:;i/-5-7 n 

[2,3-h]-rv^y u>^^y-;p 
5 ^Po^5^;i'^^;i/x-x;p (0.052 il, 0.684 moI) ^j^zsmh7)i^^:^0A 

(91 Dig. 0.684 mmol) (D U2--J^UtiX^> (2 mL) ^?geic:3!lC?^T 3.4,8,9-xb 
^ fc H a-3. 3, 8, 8-x h ^ ^;i/-l-7 xr:;W-6-:7 P [2, 3-h] -r V^y U y 
(200mg. 0.622 mmol) ^JdA, MUr 5 W^J^bfCo SJS^i^#/?:^K7]cf^?i^> 

- (A4^tl->/i^i?X5^;i'/hUX5^;|/75> 25:25:1 ©^ili^x5^;i// h U X5^ 

;i/T5>50:i) {c:#^b^^^iJ->-@^i^x^;k>&ie>ig^{b^i±TSM^fc;^tr (simg,- 

15 210-230 t^o 

'HNMR (CDCI3) 6 1.28 (6H. s), 1.32 (6H, s), 2.13 (2H, s), 2.77 (2H, s), 4.84 
(2H, s), 7.34-7.44 (5H, nOo 

1- (2-::^D^:7xx;V)-3, 4, 8, 9-5^ h'yh Hn-6-p^ h^'>-3, 3, 8. 8-r V^^'^JV 

20 7 P [2, 3-11] < y y u ymmm. 

2- :/P^:^>'\/xhU;U (3.92g, 21. 5 mmol) (Dh)VX> (12 mL) :fecfcO^S^m (12 
mL) Mlc:>Jc?&T«J8iEm (2.52 mL, 47.3 mmol), ^V^T 2, 3-i^k HP-7-^ 

>'-2,2-i>/9";i/-5-(2-;^5^;wi-:^p^x;i/)^>y7^> (5.00 g. 21.5 mmol) 
0h;i.x> (12 ml) mm^lMX. 80 TCT 1 BtM^^bfeo Sf5ig-S-t;lc5*C7jc^ 
25 TlcJi^^ii. ^§r>^XT7jcT4'^, @^i?X5^;i/T2|ili4mbfCo -^tJ-tirfe 

/B^^X5=';i' 20:1 10:1) \zmb. ^Mit'^^omm^^^^Tco 
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'HNMR (CDCI3) (51.23 (3H, s), 1.29 (3H,s), 1.33 (3H, s). 1.38 (3H, s), 2.00 

(IH, d, J = 16. 1 Hz), 2.17 (IH, d, J = 16. 1 Hz), 2.68 (IH, d, J = 15.7 Hz), 

2.80 (IH. d. J = 15.7 Hz), 3.91 (3H. s), 6.60 (IH, s). 7.17-7.42 (3H. 1). 7.56 
(IH, d, J = 8.0 Hz)o 

mmni'^m (3.27 g. urn zi%) ^mz. 

'HNMR (DMSG-dj) 51.21 (3H, s), 1.24 (3H, s), 1.47 (3H, s), 1.50 (3H, s), 1.99 
(IH, d, J = 16.4 Hz), 2.12 (IH, d. J = 16.4 Hz). 3.11 (IH, d. J = 17.2 Hz), 
10 3.29 (IH. d. J = 17.2 Hz). 3.95 (3H. s). 7.14 (IH. s), 7.56-7.68 (3H, m). 
7.89-7.93 (IH, m). 

■t^m 2 4 8 

1- [3- (2-yy:=-)V) 7 x:i;W -3, 4, 8. 9-x h ^ k F D-6-^ h +>'-3. 3, 8. 8-x h 9 

>^ ^)vy p [2. 3-h] -r y 4^ / u > 

15 l-(3->^n^7x:n;W-3. 4, 8. 9-x h ^ t: H D-6->t h^z^-Z, 3, 8. 8-5^ h ■7^5^;)/ 

7n[2,3-h]-r V4^/U> (622 mg, 1. 50 mmol). ^^Uh^Jf^JV-t-y y-JP^T 
t (590 mg, 1.65 mmol) (D'rhyt.]^uyy> (6 mL) mMmzi>^UU\£X(h 
U7x-;|//f:7.7^»/l7>^':7A(II) (53 mg. 0.0750 mmol) :^^ZSB^^m(.l) 
(14 mg, 0.0750 mmol) ^tSQ^. 2i mmmmMmV. h U :/5";i/-2-7^-;i/"rT 
20 (590 mg. 1.65 mmol) $JP^. 15 BtrBlinl^]l2iL.fc:o ^m<^^^M. 5^^MJE 

mrnvTz. ym^mM\i>'Uti^iutiyA^a'^hi/yy^- i^^i^-y/mmx. 

100:1 (Dm. 10:1) \Z^h. >^X5^;l'X-5^;l/-^^ii->56>e>J^^{b$#T^ 
^{b-g-tf (114 mg, urn 19%) ^mtco 

' ' 126-128 "Co 

25 'HNMR (CDCI3) (51.27 (6H, s). 1.30 (6H, s). 2.27 (2H, s). 2.71 (2H. s), 3.93 
(3H. s). 6.46-6.49 (IH. m), 6.63 (IH, s), 6.68 (IH, d. J =3. 4 Hz), 7.31-7.47 
(3H, m). 7.69-7. 74 (2H, m)., 
^IJ^m 2 4 9 
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3, 4, 8. 9-x h 7 h H h 4^ 3, 8. 8-x h 7 [4- (2- tf U 

7 x:r;|/] 7 n [2, 3-h] V ^ / U > 

^^!fe0!l2 4 8,J:l^^©;^^tc:J:0 l-(4-:/D^7x-;W-3,4,8,9-xb7b Ha 

-6-^ h >/-3, 3, 8, 8-x h ^ ^ ^;i'7 O [2, 3-h] -f V 7 U >43 J;i; h U 7>;i/ 

5 ~2-\^0z^::.jvtri)^^mmit^m^nrco w so*, 

Slljt 127-129 (A4^-y-»o 

'HNMR (CDCI3) (51.26 (6H, s), 1.30 (6H, s), 2.32 (2H. s), 2.70 (2H, s), 3.93 
(3H. s). 6.62 (IH, s), 7.22-7.30 (IH, m), 7.52 (2H, d, J = 8.4 Hz), 7.76-7.79 
(2H, m), 8.04 (2H, d, J = 8.4 Hz), 8.72 (IH, d, J = 4.8 Hz)o 
10 -^^m 2 5 0 

3, 4, 8, 9-T- h ^ b H 0-6-^ h =^ v-3, 3, 8, 8-x h ^ ;'<^;V-l-[2-(2-tf U i^->) 

7x->ii/]7D [2, 3-h] -rv^y U> 

^mm2 4 8tmm<D:^mz^^ l-(2-7'P^7xn;|/)-3,4,8,9-xh^bHP 
' -6-^ h ^z^-Z, 3, 8. 8-r h ^ ^ 5^;l/7 P [2, 3-h] V^/ U cfcC/t h ij 

ii!,^ 120-122 x: (^^D->-z^x.^)\^ji-T-)V)o 

'HNMR (CDCI3) (51.13 (3H, s), 1.17 (3H, s). 1.25 (3H, s), 1.28 (3H, s), 1.98 
(IH, d, J = 16.2 Hz), 2.42 (IH, d, J = 16^2 Hz), 2.64 (2H, s), 3.85 (3H, s), 
6.45 (IH, s), 6.99-7.06 (IH, m), 7. 35-7.50 (5H, m), 7. 65-7.70 (IH. m), 
20 8.41-8.44 (IH, m)o 
-S-fifeM 2 5 1 

3,4,8.9-5^h^t: FP-6-^ h^->-3, 3, 8, 8-x b 7^5^;i'-l-[3-(2-tf U >>-;i') 
7x-;W 7P [2. Z-hUV^/ U > 

25 tf^#)^. 60«, 

Sii^ 137-139 x: (i?x5^;i.x-7^;i/-A4^i^»o 

'HNMR (CDCI3) 51.28 (12H, s), 2.28 (2H, s), 2.71 (2H, s), 3.93 (3H, s), 6.63 
(IH, s), 7.20-7. 25 (IH. m). 7.42-7.55 (2H, m), 7.74-7.77 (2H, m), 8.03-8.07 
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(2H, m), 8.69 (IH, d, J = 5.0 Hz). 
-^•^^^2 5 2 

3. 4, 8. 9-x h ^ k H h^zy-i, 3. 8, S-x h ^ ^ ^A-l- [3- (2-5^Xn;|/) y 

7 □ [2, 3-h] y + y u > 

^mrco iR^ 37!«. 

172-175 t: {i^X.^JVX-^)V-^^^y)^ 
'HNMR (CDCI3) 51.28 (6H, s), 1.31 (6H, s),.2.28 (2H, s), 2.72 (2H, s), 3.94 
(3H, s). 6.63 (IH. s), 7.06-7.10 (IH, m). 7.29-7.44 (4H, m). 7. 62-7. 69 (2H. 
10 m)o 

^^M2 5 3 

3, 4, 8, 9-T- h ^ h F D-6-^ v-3, 3, 8. 8-7=- b ^ ^ 5';Wl-[3-(5-h° U ^ 

^xx;!/] 7P [2, 3-h]-r v+y U > 

i-y^U> (2.20 g, 17.1 mmol) (D 1, 2->5;>t h:^^>'Xi§7> (20 ml) mm\Zi'h 
15 U'^7A (431 mg, 18.8 mmol) ^Ua^. MMX 1.5 mmm^VTco ^l^T^UUh 
Uy^^H-T (2.91 g, 14. 6 mmol), ^(D 10 5-7^DtlfU5v> (2.0g, 

12. 6 mmol) ^MX. MW^^ 2 mmmWhtZo l.2-i?^ h=¥zyJi^>^m&m^V. 
mmZ7i(.^m€. i?X^;PX— r;WT2|lJ*mbfeo -&t>ii-fc^^®^7jcT2|lI:fe 

Wi}^ 141-143 -C (5^X^;l/X'-T-;l/-A:^^+f-», 

'HNMR (CDCI3) (51.28 (6H, s), 1.31 (6H, s), 2.25 (2H, s), 2.73 (2H, s), 3.94 
25 (3H, s), 6.64 (IH, s), 7.46-7. 67 (4H, m), 8.99 (2H. s), 9.22 (IH, s)o 
2 5 4 

3, 4, 8, 9-r h ^ b H 0-6-p< h^i^-Z, 3, 8. 8-5^ h ^ ^ 5^;Wl-[2- (4- tf U -Jn)V) 

7xx;i/] 7 P [2, 3-h]-r y u > 
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l-a-y^U^yoL^.M-Z, 4, 8, 9-x h ^ t. h^zy-Z, 3. 8, S-x hy^^JV 

yti[2,Z-li]-(V^y ^J> (558 mg, 1.35 mmol) *5d:tK 4-fcf U >>-;i/3j^D >^ 
(248 mg, 2.02 mmol) 0 1. 2->?^ h^->X:J7> (6 mL) *5«ktXXiS7y-JW (2 mL) 
h 'J "^A (236 mg, 2. 23 mmol) 7K (2 mL) h ^4^X ( h 

5 U7xr:;i/zft7.7>r »A^S?C7A(0) (66 mg. 0.0567 mmol) £JP;1. ^mnmM. 
80 "CT 24 mmmt^Ltco RmU'^mz:i(i^lS^^. ifi?X5^;i/T2|BltttHL. 

20:1 Q^3:i) tcttb, >'x5^;i.x-x;i'-^^it>3&^6i^^{fc: 

10 •^■^X^mit^i^ (200 mg, JIX^ 36X) Sr#fc, 
Hlj^ 187-189 "Co 

'HNMR (CDCI3) ai.09 (3H, s), 1.25 (3H, s). 1.28 (6H, s), 1.94 (IH, d, J = 
16.3 Hz), 2.13 (IH. d. J = 16.3 Hz). 2.60 (2H. s), 3.84 (3H. s). 6.44 (IH, 

s), 7.24 (2H. d. J = 6.2 Hz), 7.36-7. 52 (4H. m), 8.44 (2H, d, J = 6.2 Hz). 
15 -S-fiKM 2 5 5 

3, 4, 8. 9-x h 7 1 H D-6-p< h 4^ v-3, 3, 8, B-x h y S^XjW 

7xx;i/] 7 D [2, 3-h]-r y^^^y u >-mm& 

^mi2 5 4 tmU(D:^mz^r) l-(4-:^Dt7xX;W-3,4,8,9-Th7tHD 
-6-^ h+S^-3, 3, 8, 8-5^ h ^ ^ 5^;|/7 D [2, 3-h] V ^7 U >-^^ ^mm^t^^O^m 

515K0 

il!^ 115-117 "C, 

'HNMR (DMSG-de) 51.23 (6H. s). 1.48 (6H. s), 2.70 (2H. s), 3.19 (2H, s), 3.96 
26 (3H, s), 7.13 (IH, s), 7.86 (2H, d, J = 8.4 Hz), 8.27 (2H, d, J = 8.4 Hz), 
8.35 (2H, d, J = 6.6 Hz), 8.96 (2H, d, J = 6.6 Hz). 

• ^mi2 5 6 

3, 4. 8, 9-x h 7 1 K P-6-p^ h ^ ^-3, 3, 8, 8-x h 7 [3- (3- tf U >?x;i/) 



wo 03/035650 PCT/JP02/09760 

364 

:7x-;i/]7D[2,3-h]-rv^y u y 

^fig^!l2 ^ ^tm%(n>-nm^^'0 l-(3-:/D^7x-;l/)-3,4,8,9-T-h^tHP 
-6-^ y^-y-l, 3, 8. 8-x h^/5^.;i'70 [2, 3-h]-r V^/ U y^^U 3-(>?X5";i/ 

5 Hijil 116-117 -c (^++i->->?x5^;i/x-x;W, 

'HNMR (CDCl,) 61.27 (6H, s), 1.30 (6H. s). 2.25 (2H. s), 2.72 (2H. s). 3.93 
(3H, s), 6.63 (IH, s), 7.33-7.63 (5H. m), 7.85-7.93 (IH, m), 8.58-8.61 (IH, 
m), 8.87 (IH, d, J = 2.6 Hz)o 
. 2 5 7 

10 3,4.8.9-xh7k h*D-6-p^ h4^>'-3,3,8.8-T-b'7;*5^;i'-l-[4-(3-lfU>x;i/) 

7xx;i/] [2, 3-h3'r v^y u >-JiMm 

-g-^a 5 4t|^ii©^?*}CckD l.-(4-7'Dt7xX;i/)-3,4,8,9-xh^k HD 
-6-^ h^i>-3, 3,8.8-x h^^^^JP^O [2, 3-h]'1' V^y U >^.fclJ^^ 3-(vX5^JW 

15 M m7Km/l^mx5^;i/^^^£jjn;l> MJ£ig«llb, *®{b^«^^#;^Co iK* 84!«„ 

'HNMR (DMSO-dj) (51.22 (6H, s), 1.48 (6H, s), 2.29 (2H, s), 3.19 (2H, s), 3.95 
(3H, s), 7.13 (IH, s), 7.82 (2H, d, J = 8. 4 Hz), 7.92-7.99 (IH, m), 8.16 (2H, 
d, J = 8.4 Hz), 8.74 (IH, d, J = 7.8 Hz), 8.87 (IH, d, J = 5.0 Hz), 9.31 (IH. 
20 s) o 

2 5 8 

l-[3-(2-^>V:7 7X;i/) 7xX;W-3. 4, 8, 9-x h 7 k H D-6-^ h4^->-3, 3, 8, 8- 
5^ h ^ ^ 5^;V7 D [2, 3-h] / U > 

'&^^J2 ^ ^hn^d^-^mZ-^Xi l-(3-7*D^7xX;W-3,4,8,9-rh^t FP 
25 -6-y h:^^>'-3,3,8.8-xh^p<5^;U7D[2,3-li]-ry=^^y U>^i:rX 2-^>V7 

y-)\,t-uymi^^^m\'c^m^%tLo ir^ 74X0 

160-161 t: (^+i^->-i^x5^;i/x— r;i/)o 

'HNMR (CDCI3) a 1.29 (12H. s), 2.29 (2H, s), 2.32 (2H, s), 3.94 (3H, s), 6.65 
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(IH, s). 7.07 (IH, s). 7.23-7.33 (2H, m). 7.37-7.61 (4H. m), 7.88-7.93 (2H. 
in)o 

^fi^M 2 5 9 

3' -(3, 4, 8, 9-x h ^ H h^'y-^, 3, 8, 8-x hy^=^)lyn [2, 3-h] -f 7 ^ 

5 y u >-i-r;i/) [i, r -tf 7x-;w-4-7^ > 

^^M2 5 4tmU(D:^m\Z^V) l-(3-:/D^:7xn;i')-3,4,8.9-rh^t Ho 
-6-^ h^->-3, 3, 8, 8-r h ^ D [2, 3-h] >f V ^7 U >^^XS 4-(l, 3. 2-i^ 

^*-y-3l^U:f->-2-<;L')T:iU>>&^e.^^'fb'a-^^#;^o W 49^, 

iH^t 224-225 "C (|^mx5^Jl/), 
10 'HNMR (CDClj) 51.26 (6H, s), 1.29 (6H, s), 2.26 (2H, s). 2.70.(2H, s), 3.72 
(2H, br s), 3.93 (3H, s), 6.62 (IH, s), 6.74 (2H, d, J = 8.8 Hz), 7.30-7.57 
(4H, m), 7.43 (2H, d, J = 8.8 Hz)o 
2 6 0 

N-[3' -(3. 4. 8, 9-7^ h ^ h K D-e-^^ h^>'-3, 3, 8. 8-r h 7 ^ ^Jlyo [2, 3-h] -f 

15 v^y u>-i-r;W[i,i'-tf7x:i;W-4-r;WT-irhT^ H 

^^ms 0 trnmcD^jm^Z^K) 3'-(3,4,8,9-rh^kKo-6-;< h:^5/-3, 3, 8, 8- 

r h ^^5^;i^7 o [2. 3-h]'r y^y u >-i-(jv) [i, r -b'7x:r;w-4-T^ >;o^ e> 
^Mib'&ti^^tfeo urn mo 

224-225 (>?X^;i/X->r;P-^:^'y»o 
20 'HNMR (CDCI3) 6.1.27 (6H, s), 1.29 (6H, s), 2.18 (3H, s), 2.25 (2H, s), 2.71 
(2H, s), 3.93 (3H, s), 6.62 (IH, s), 7.32-7.60 (9H, in)o 

^^m 2 6 1 

N-[3' - (3, 4, 8, 9-r h ^ t H P-6-^ h^z^-Z, 3, 8, 8-r h ^ ^ 5^;U7 D [2, 3-h] ^ 

v-^j u y-\-^M [1, i'-tr7xx;i/]-4-r;W^^>:^;i^3t^>T^ H 

25 ^^KM2 2 2 <hll#©;&j*(C j;0 3'-(3.4,8.9-r h ^ t H D-6-p^ b^i^ 
-3, 3, 8, %-=tY^% y Q [2, 3-h] -f V 4^ / U ^-l-'T ;W [1 , 1' - tf 7 x x;W -4- 
T^>:feJ;rJ^'^^>x;i/7i^r:;i/^D>j \^ii)^^mmi\:'^m^^fto W SIX, 
228-230 1: (::^x5^;i/x— r;u-'\^i^»o 
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'HNMR (CDCI3) (51.30 (12H, s), 2.25 (2H. s), 2.73 (2H, s), 2.89 (3H, s), 3.93 
(3H, s). 6.63 (IH, s), 7. 22-7.57 (8H, m). 

3* -(3, 4, 8. 9-7^ h ^ t F 0-6-p< h^i/-3, 3, 8. 8-t- h 7 D [2. 3-h]-l' V 4^ 

^^m2 5 4tmm(0-^mz.^r) l-(3->^D^7x-;i')-3,4,8,9-xb^bHD 
h4^>--3, 3, 8, 8-^ h D [2. 3-h] U 3-75/7 

'HNMR (CDClj) 51.26 (6H, s), 1.30 (6H, s), 2.25 (2H, s), 2.71 (2H, s), 3.72 
10 (2H, br s), 3.93 (3H, s), 6.62 (IH, s), 6. 62-6. 70 (IH, m), 6.92 (IH. t, J = 
1.8 Hz), 6.96-7.03 (IH, m), 7.20 (IE, t, J = 7.8 Hz), 7.32-7.48 (2H, n), 

7.54-7.62 (2H, m)o ' • 

15 imMo 

'HNMR (DMSO-dj) 61.21 (3H, s), 1.25 (3H, s), 1.45 (3H, s), 1.50 (3H. s), 
2.17-2.35 (2H, m), 3.08-3.30 (2H, m), 3.95 (3H, s), 7.12 (IH, s). 7,25-7.80 
(8H. m). 

20 N-[3'-(3,4,8,9-7^h^t FD-6-^ h:^^i/-3, 3, 8. 8-x h ^P<.5^;i/7D [2, 3-h]-r 

y * / u >-!--< [1 . r - If 7 xn;w -3-r ; w T -fe h T 5 H 

-^l^m 3 0 tmm(D:&mz^ D 3* - (3, 4, S, 9-t- h ^ k H □-6-^ h ^>^-3. 3. 8. 8- 
"rhy^^JVy n [2, 3-h]^ V=^y U >-l-^ )V) [1. 1'-lf 7xr:jW-3-T5 >5&^e> 

25 217-218 x: (XiS^y-;i/)o 

'HNMR (CDClj) 51.26 (6H, s), 1.30 (6H, s), 2.17 (3H, s), 2.25 (2H. s), 2.70 

(2H, s), 3.93 (3H, s), 6.62 (IH, s), 7.32-7.66 (9H, m)„ 
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^^^J 2 5 4 tmm(D-:^mz^ D 1-(3-7^P ^7x - ;i/)-3. 4. 8. 9-t h ^ h F D 
-6-^ h4^>'-3,3,8,8-7^h7^5^;i/7n[2,3-h]-ry^/ U>*3cfctX 3-7-kh7 

2 6 4 

2-^ 5^;i/-N- [3' - (3. 4, 8, 9-x h ^ t H n-6-;< h ^ 5^-3, 3, 8, 8-t- h ^ ^ ^^-Jl^^ P 

C2.3-h]-i'y4^y U>-i-r;0[i.i'-if7xn;W-3-r;i/]T^-> x5";1/xxt- 

^^M2 0 9 tmm(Dysm\Z^O 3'-(3,4,8,9-5^ h^t Hn-e-;?^ h^i^ 
-3, 3, 8, 8-x h ^ ^ P [2, 3-h] V^/ U >-l-f ;0 [1.1' - 1'7 x -3- 

75>:feJ;tK 2->^pqE-rv@&mx5^;i/j{l^e.^®{fc;'&i^cDjSiltlS^#fc, jin^ 

'H NMR (DMSO-dj) 51.07 (3H. t, J = 7.0 Hz), 1.21 (6H, s), 1.48 (12H, s). 
2.15-2.32 (2H, m). 3.19 (2H. s), 3.96 (3H, s), 4.07 (2H, q, J = 7. 2 Hz), 
6.50-7. 92 (9H. m), 12.68 (IH, br s), 
. -^mi 2 6 5 

N-[3' -(3, 4. 8, 9-7^ h ^ b H D-6-^ h^^y-Z, 3. 8, 8-5^ hy?^^)Vyu [2, 3-h] -i 

v^j u y-\-^)Vi [1. V -M-p :^:z.M-i-^ Mmmmm, 

^fig^J 2 2 7 3'-(3.4.8,9-7^ h ^ h Fp-6-;>^ h^^S/ 

-3, 3. 8, 8-x h ^ 5^;i. 7 P [2, 3-h] -f y 4^ 7 U >-l-f ; W [1 , 1 ' - tf 7 x x;W -3- 

^/l^mx5^;i/^^&Jn^. MJBE?^L, ^{k^i^^^fco W 76X. 

'HNMR (DMSO-dg) 51.21 (6H, s). 1.47 (6H. s), 2.27 (2H, s), 3.19 (2H, s). 3.95 
(3H, s), 6.00 (2H, br s), 7.12 (IH, s). 7.31-7.98 (8H, m), 8.92 (IH. s), 12.63 
(IH. hr s). 

-^fiKM 2 6 6 
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2, 2, 2- h U 7 P-N- [3' - (3. 4, 8, 9-r h ^ k F D-6-;< h ^ i^-i, 3, 8. 8-x h y 

>^ 7 P [2. 3-h] y / u >-i ; w [1 , 1 • - tf 7 X -s-f ;w 7-fe h 7 5 

-^^m 2 2 2 <h|WIIi(D:;^fetcfc D 3' -(3, 4, 8, 9- X h ^ b H n-6->. 
5 -3. 3. 8. 8-x h ^ ^ 7 P [2. 3-h] < V ^ / U ^'-l-l' )V) [1 > 1 ' - b' 7 a^:i}V] -3- 
7^>:feJ;a?hU7;i/:rP|^mil7jC»€.^fl:^ife^#fco HSLm 58S5. 
SllljiC 222-224 t: (>?X^;i/X'-x;i/)o 

'HNMR (CDCI3) a 1.26 (6H, s), 1.29 (6H, s), 2.23 (2H. s), 2.68 (2H, s), 3.93 
(3H, s), 6.62 (IH, s), 7.34-7.69 (8H, m), 8.67 (IH, br s)o 
10 '&^^J2 6 7 

N- [3' - (3, 4, 8. 9-7^ h 7 h F P-6-;< h ^ >--3, 3, 8. 8-x F ^ ^)Py P [2, 3-h] ■I' 

V + / U >-i --r [1 . 1 ' - If 7 X x;v] -3-f ; W ^ > X >7 5 H 

'&f!K^?ij 2 2 2 tl^1i©;^j*{C<t D 3'-(3,4.8,9-5^h^ti Hp-6-^ h^^v' 
-3, 3, 8, 8-x h ^^5^;P7 P [2, 3-h]^ V4^/ U >-l-^ M [1, 1' -h'7xn;^]-3- 
15 75>*5j;tJC^^>X;i/3jNx;i/i7DU H/6^e.^Mft;^%^#fc:o W 54!l!c 

ilijt 141-143 x: (5^x5^;i/x-T-;i'-S^i?x5=-;w, 

'HNMR (CDCI3) dL30 (12H, s), 2.24 (2H, s), 2.73 (2H, s), 2.98 (3H. s), 3.94 
(3H, s), 6.64 (IH, s), 7.36-7.66 (8H, m), 

-g-fiKM 2 6 8 

20 N-p^5^;i/-N-[3'-(3,4,8,9-7^h^ t HP-6-^ h^>'-3, 3, 8, S-x h ^P^5^;i/7 P 

[2, 3-h] -< y ^ y u >-i [1 . 1 ' - If 7 X x;i/] -3— r m^^>xm>7b,\^ 

^^mi 9 0 ^imU(D:^mz^r) N-[3'-(3.4,8,9-7^N^t: HP-6-^ h^i^ 
-3, 3, 8. 8-T- h 7 ^ f-)^ 7 P [2. 3-h] -f y ^ / U ^-l-T ;W [1 , 1' - fcf 7 x x;i/] -3- 

^mit^m^mco jk^ mo 
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'HNMR (DMSO-dg) 61.21 (3H, s), 1.25 (3H, s), 1.45 (3H. s), 1.51 (3H, s). 
2.18-2.37 (2H, m), 2.89 (3H, s), 3.07-3. 29 (2H, m). 3.32 (3H, s), 3.95 (3H, 
s); 7.12 (IH, s), 7.48-7.62 (3H. m), 7.74-7.83 (3H. m), 8.00 (IH. s), 8.08 
(IH, d, J = 7. 8 Hz) „ 
5 -^mi 2 6 9 

a , a -i^ / 5^; W- (3, 4, 8, 9-x h ^ t h* P -6- h >'-3. 3, 8, i-f-hy^ y 

D [2, 3-h] -r v^r/ u >-i--r ^>ii>T-fe h u ;p 

4-5>7y^>if>r-fehnhU;i' (7.70g. 54.2 imoO © N.N-S^^^jWl'AT 
(68inL) mm^Z^'^TTiimiti-hV^M. (mm^nm (4.33 g. 119 mmoO 
10 ^M^. MUT 15 ^mMWVTco ^n-fa-l^^^y (7.43 mL,. 119 mmol) ^ 

Lfc. ^t)i±rc^mm^7i<i (am) :^^zsmimti-h^)^A:^mmrmm. mm 

yy^- (^4^tf->/if^X5^;l/ 5:1) #e>nfcig^^^^i^->l?l!5fe?tb 
15 T i-y7/-a, a-i^;f>^)V^>M>7-^ h:^ h U;P (4. 76 g. 52X) ^mco 
'HNMR (CDCI3) 61.75 (6H, s), 7.61 (2H, d, J = 8. 6 Hz). 7.71 (2H. d. J = 8.6 
Hz), 

Ml^. 122-123 X: iz^^'J'fU\^)VX-f-JV-^^'^»o 
20 'HNMR (CDCI3) 61.25 (6H, s), 1.33 (6H, s), 1.74 (6H, s), 2.22 (2H, s), 2.69 
(2H, s), 3.93 (3H, s), 6.62 (IH. s), 7.43 (2H, d, J =8.8 Hz), 7.50 (2H, d, 
J = 8.8 Hz)o 

a, a-v'/5^;i/-4-(3.4.8,9-T-h^t HD-6-;< h^iy-Z,i,S,S-f-hy ^^)Vy 
25 P[2.3-h]-ry+y U>-l-r;i')^>if>7irhT$ F 

fe. W 9. 6X0 
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mM. 180-182 X:o 

'HNMR (CDCI3) (51.25 (6H, s), 1.31 (6H, s), 1.62 (6H, s), 2.21 (2H, s), 2.69 

(2H, s). 3.93 (3H, s). 5.17 (2H, br s), 6.62 (IH, s), 7.42 (4H, s)o 

-^^fll 2 7 1 

5 Qt, Qt-;^p^5^;i<'-4-(3,4.8.9-xh7t: h^S/-3,3,8,8-xh^^5^;P7 

n [2, 3-h]-r v+y u >-i-^)VX>iiymm. X5^;i/xx7=-;i' 

-^^^2 4 1 tmm(D-^m\Z^K) a, a->?p<5^;W4-(3,4,8,9-r h^t Hd-6-^ 
h ^ zy-Z, 3, 8, 8-^ h ^ ^ ^)Vy D [2. 3-h] -f V 4^ / U >-l-< )V) ^ >if >T-fe h 

n h u jvn)^ ^mmit^^^mco um mo 

10 150-151 -c (^^lJ-»o 

'HNMR (CDCI3) dl.16 (3H, t. J = 7.0 Hz), 1.24 (6H. s), 1.30 (6H, s), 1.57 
(6H, s), 2.19 (2H. s), 2.68 (2H, s), 3.92 (3H, s), 4.10 (2H, q, J = 7.0 Hz), 
6.60 (IH, s). 7.34 (4H, s)« 
2 7 2 

15 N, a , Q! - h U ^ ^;i/-4-(3. 4. 8, 9-r h ^ h H a-6-^ b ^^>^-3. 3, 8, 8-x h 7 

;P7D [2, s-hi-f u >-i-r;w^>-tf >Tir hT^ K 

h^->-3, 3, 8, 8-5" hy^^)Vyu[2, Z-h}-(V^y U >-l-( )V)^>if>T± h 

20 WiJ^ 160-162 "C (A^-tJ->-S^X5^;l/X-T-;i/)o 

'HNMR (CDCI3) 61.25 (6H, s), 1.31 (6H, s), 1.60 (6H, s), 2.20 (2H, s). 2.69 
(3H, d, J = 4.6 Hz), 2.69 (2H, s). 3.93 (3H. s). 5.10 (IH, br ,s), 6.62 (IH, 
s), 7.39 (4H. s)o 
^^M2 7 3 

25 N-[2-^5^;W2-[4-(3.4,8,9-xh^k HD-6-^ h^S/-3. 3, 8. 8-x h 7>^5^;i/:7 

D [2. 3-h] V ^ y u >-i-f )V) :7 xx;w y ;W jl^)\,xxv^ 

a, a!->^p^5^;i'-4-(3,4,8,9-xh7t Fn-6-^ b^>'-3. 3, 8, 8-x h^^5^;i'7 
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DC2,3-h]'1'y^y U>-l-'1';i/)^>ii>7-kh7^ H (782 mg, 1.85inraol) (D 
N.N->?^5^;i/7js;VA75 H (7inL) ^?^icyo^ifmx5^;i/ (0.23inL. 2.04inmol) 
tert-r^b=ir'>H (230 mg, 2.04 mmol)<&in];l^ ^fiT 2 ^F^^ 

mx^;i/ 3:1 (Z)^l^^x5^;w fc^b. #e.nfci^S?&>^x^;i/x-T-;p-'s4^ 

133-138 "C, 

10 'HNMR (CDCI3) (51.24 (6H, s), 1,26 (3H, t, J = 7.1 Hz), 1.32. (6H, s), 1.61 
(6H, s), 2.25 (2H, s), 2.68 (2H, s), 3.92 (3H, s), 3.93 (2H, d, J = 5.2 Hz), 
4.15 (2H, q, J = 7. 1 Hz), 5.67 (IH, br s), 6.61 (IH. s), 7.42 (4H, s)o 
2 7 4 

a, a-e?^5^;P-3-(3. 4, 8. 9-x h 7 b H D-6-^ h=^->-3, 3. 8, 8-x h 

15 D[2, 3-h]-r y^/ u y-\-^)\/)^y'^y^n. x^^ji/xx^^^i/iii^ii 

^fiScMi 7 <h|ii<i(7)^^icj;«9 i-yyj-oL, oL-J:^j')\/^y-^ywm x5^;i/x 

'HNMR (CDCI3) 61.16 (3H, t, J = 7.0Hz), 1.25 (6H, br s). 1.30 (6H. s). 1.55 
(6H. s), 2.15 (2H, s), 2.70 (2H, s), 3.92 (3H, s), 4.10 (2H, q, J = 7.0 Hz). 
20 6.61 (IH, s). 7.22-7.38 (4H, m). 

;in^B^mx5^;p{c^iib. 4 M mib7jcm/s^^x5";i/^^&jiD^, msMm\^> 

l^i!X5";W5ii^e»j^^{b$-&T^^^l::^t»^#fe, m. 

143-145 "Co 

•HNMR (DMSO-de) (51.10 (3H, t, J = 7.0Hz), 1.21 (6H, s), 1.41 (3H. s), 1.45 
25 (3H, s), 1.53 (6H. s), 2.10 (2H, s), 3.14 (2H, s). 3.94 (3H, s), 4.08 (2H, 
q, J = 7.0 Hz), 7.09 (IH, s), 7.48-7.65 (4H, m). 

-^•^^^2 7 5 

a , a -J^ 5^;i/-3- (3. 4, 8, 9-x h ^ b H O-6-p^ h ^ ^>-Z, 3. 8, 8-x h 7 ^ V 
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a [2, 3-h]-r v=^y u >-\-^M^>^>mm. i-h^j^Am. 

a,a-z^yf^ 5^;U-3- (3, 4, 8, 9-x N ^ b F □ -6-^ h ^ 5/-3, 3, 8. 8-5^ hy:A^)Vy 
I=i[2,3-h]-f ;i/)^>-if>if^ X.^)l^XXr-)V (370 mg. 0.823 

mmol) Q!-S?;<5^;i/-3-(3,4,8,9-T-h9t: h4^i/-3.3,8,8-x 

5 h^>^5=-;i/:7n[2.3-h]^v^y ij>-w;W^>if>lf^ X5^;i/xxx;i/ii:i? 

(1.54 g. 3.17 mmol) <OX.^/-)V (8 mL) ^^Jd 5 M ymiti- h V ^ J:.7i^m 

m. (4mL) $jn^. 70 "CT imf^mwvrco n^z-jv^mBm^^. mmzTK 

-i^X^JVx.-T-Jl^in^. ^mVTz^Mi^^m.VX^mit'^m (423 mg, iR¥ 
24%) ^ftTto 
10 il!;^ 153-155 ICo 

'HNMR (DMSO-dg) (51.13 (6H, s), 1.20 (6H, s), 1.34 (6H. s), 2.22 (2H, s), 2.62 
(2H, s). 3. 80 (3H, s), 6.78 (IH, s), 7.12-7.41 (4H, m). 
-^^m 2 7 6 

a , a -i^ ^ 5^;P-3- (3, 4. 8, 9-r N ^ h H D -6- h ^ ->-3, 3, 8. 8-5^ h ^ >^ =^JV 7 

15 D [2, 3-h]-r y^/ u >-i-<;0^>-tf>s^m 

2M:^lr PH5.5 ICligb, x h ^ t Hn^^ >!? 2 IH^AtHbfeo ^tf^ttc^m 

20 'H NMR (CDCI3) (51.27 (6H, s). 1.32 (6H, br s), 1.47 (6H, s), 2.08 (2H, s), 
2.74 (2H, br s), 3.92 (3H. s). 6.60 (IH, s), 7.12-7.37 (4H. m)o 

. N, a, a-hU^9^;P-3-(3,4,8,9-5^h^t h^>'-3, 3, 8, S-x N ^^5^ 

)vy u [2, 3-h] y u >-i-(M^>'ii>7± h t5 \^mkm. 

25 -a-fifeM 2 0 6 iiTOO^^^fCcfc 0 a , a-i^^^)V-d-(Z, 4, 8, 9-t- h 7 1 H n-6-p^ 
h^e/-3, 3, 8, 8-7^ b P [2, 3-h] y =^y'J >-l-f ;u) ^>1f >B^^*^ 
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'HNMR (DMSO-dg) 6 1.22-1. 50 (18H, m), 2.02-2. 24 (2H. i). 2.55 (3H, d, J = 4. 4 
Hz), 2.97-3.40 (2H, m), 3.94 (3H. s), 7.09 (IH, s), 7.45-7.69 (4H. m), 8.06 
(IH, br s)„ 
2 7 8 

5 a, ci!->?^^;i/-N-(4-lfUe^-;i'^y;i/)-3-(3.4,8.9-xb^b Hd-6-^ h^z^ 
-3, 3. 8, 8-7^ h ^ ^ O C2. 3-h] < V y U M^>'if>7±: h K 

^^m2 0 6 t^simol^miZ^r) a, a->?p^g^;i/-3-(3.4.8,9-T-h^fcHD-6-p^ 

h+>'-3. 3, 8. 8-x h 7p^5^;i/:7 D [2, 3-h]-r y +y u >-i-^)i) ^>'^>pwt^ 

10 ckOt 4-(7$/^5^;Wtf'J>?>55^e»^M^k^«fe^#;fco W 49!8o 

'HNMR (DMSO-de) 61.17 (6H. s), 1.45 (6H, s). 1.60 (6H, s), 2.05-2.25 (2H, 
m), 3.05-3. 30 (2H, m), 3.95 (3H, s), 4.33-4.50 (2H, m), 7.10 (IH. s), 7.49-7.69 
(7H, m), 8.48-8.58 (IH, m), 8.68-8.71 (2H, m). 9.05 (IH. br s)o 
15 "^mm 2 7 9 

1- [4- (7' D ^ ;< y X - ;W -3, 4, 8, 9-7^ h ^ h F h ^ 5>-3, 3. 8. 8-5^ h 

^ p< 5^;^ 7 P [2, 3-h] y ^ y U > 

mco am 275Ko 
20 #lKo 

'HNMR (CDCl,) 61.24 (6H, s). 1.32 (6H, s). 2.21 (2H, s). 2.68 (2H, s), 3.92 
(3H. s), 4.53 (2H, s). 6.60 (IH, s), 7.34-7.42 (4H. in)„ 
2 8 0 

4- (3. 4. 8, 9-x b ^ t F D -6- y h ^ e>-3, 3, 8, 8-T- h ^ y 7 P [2. 3-h] < y + 

25 7U>-i-r;i')^>if>T-fehnhu;p 

^^m2 4 0 tmm(D:^miZ^K> l-[4-(:/P^^5^;i/)7x::i;W-3.4,8,9-7^h^ 

t Fp-6-^ F^->-^3, 3. 8, s-x h 7y5^;i/7 p [2, 3-h]'f y 4^/ u >f}^^mmi[:^ 
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MM. 182-184 x: ('\^if>->^x5^;i/x-T-;i/), 

•HNMR (CDCI3) 61.24 (6H, s), 1.33 (6H, s), 2.21 (2H, s), 2.69 (2H. s). 3.80 
(2H, s). 3.93 (3H. s). 6.62 (IH. s). 7.36 (2H, d, J = 8.3 Hz), 8.44 (2H. d, 
J = 8. 3 Hz) o 
5 -^^m 2 8 1 

4- (3, 4, 8. 9-x h ^ b H P-6-^ h+5^-3, 3, 8, 8-x h^^'^Ji^yu [2. 3-h]-r 

4- (3, 4. 8, 9-T- h ^ t: H o -6- ;^ h ^ x-S, 3, 8, 8-^ h ^ ^ 7 P [2, 3-h] -< V ^ 
y U>-1— r;i/)^>if>7-fehxhU;i' (671 mg. 1.79 mol) <DJL^y-)V (7 
. 10 ml) ^M«)^TMm (0.18 mL, 3.58 mmol) ^MX. 24 mmMmMkVTco 

Vt!y)]^tlyJ^^U'^hi^yy^- K4^tf->/@^i?X5^;U 10:1 ©^5:1), 
15 (C>-U;<;y;U;^7^A^^DThy^7^- (^=^tf->/@^mx5^;i/ 3:1) 1,Z^V. S 

(406 mg, HSLm 50%) S#;^Co 
mM. 104-106 t:. 

20 'HNMR (DMSO-de) <51.19 (3H, t, J = 7. 2 Hz), 1.22 (6H, s), 1.44 (6H. s). 2.20 
(2H, s), 3.16 (2H, s), 3.86 (2H, s), 3.94 (3H. s), 4.10 (2H, q, J = 7.2 Hz), 
7.10 (IH, s), 7. 52-7.62 (4H, m). 12.60 (IH, br s)o . 
2 8 2 

2- [ [ [3- (3, 4, 8, 9-x h ^ b H D -6-^ h ^ ->-3, 3, 8, 8-x h ^ p<. n [2, 3-h] -i 
25 y^/U>-l— r;V)7xx;i/]T^y];?t^l/>]-i,3-yDA>z:M Px^^jUlt. 

3- (3, 4, 8, 9-x h ^ b H h :^ $/-3, 3, 8, 8-7^ h ^ p< ^)\^ 7 P [2, 3-h] -iV^ 
/V>-l-^M^>^>7^> (1.76 g, 5.03 mmol) © h;i/X> (3.5 mL) mW. 
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Iz 2-0UU:A=^U»^a>m. i^X5^;i/X7.x;i/ (l.O g, 4.84 mmol) *3cktKh 
UX5^;i/75> (0.72 mL, 5.18 mmol) ^iU^. 85 VX' 3 mmWi^Vrco KmU 

5 ^JA^M^l^^ti-^h^yy-f- i^^D->mm:^^JV 10:1 (Dm 5:1) iZ^ 
z^X9-)l^JL-7-)V-^=¥li->f)-=^^m^<t'^'&X^m<h-^<^ (905mg.iR¥ 36X) 

S!l!>^. 115-117 "Co 

'HNMR (CDCl,) a 1.33 (12H, s), 1.33 (3H, t, J =7.2 Hz). 1.38 (3H, t,.J = 7.2 
10 Hz), 2.24 (2H, s). 2.70 (2H. s). 3.93 (3H. s), 4.25 (2H, q. J = 7. 2 Hz), 4.31 
(2H, q, J = 7.2 Hz), 6.62 (IH. s), 7.10-7.41 (4H, m). 8.57 (IH, d, J = 13.7 
Hz), 11.09 (IH, d, J = 13.7 Hz). 
-^^^312 8 3 

N-X 5^;W-3- (3, 4. 8, 9-5^ h 7 b H □ -6- ^ h ^ v-S. 3, 8, 8-x h 7 ^ :7 P 
15 [2,3-h]<V4^y U>-l-'f;U)^>if>7^> 

3- (3, 4, 8, 9-T- K ^ b F P-6-;>^ b 4^ ~>-3, 3, 8, 8-t- h ^ ^ ^)Vy U [2, 3-h] < V ^ 
y U>-l-'f;i')^>if>rS> (1.21 g, 3.45 mmol) *5d:D? (Z)-3-3- H-2-y 
D^>T^ F (654 mg, 3.32 mmol) ®I-;i/X> (2.5 mL) F >JX5^;|/T^ 

y (0.50 mL, 3.55 mmol) ^in^> 60 "CT 2 mm. 80 "CT 6 mfmWVrco K 

(^^1^->/iti?X5^;^ 5:1 3:1) ^++>->5&^ei^ft^$-a:T^0'fb 
(178 mg. » 14%) ^mtco 
25 iil.^ 109-111 -Co 

'HNMR (CDCI3) 51.23 (6H, s), 1.24 (3H, t, J = 7.2 Hz), 1.32 (6H, s), 2.35 
(2H, s), 2.67 (2H, s), 3.16 (2H, q, J = 7. 2 Hz), 3.66 (IH, br s), 3.91 (3H, 
s), 6.59 (IH, s). 6.63-6. 69 (3H, m), 7.11-7.19 (IH, m). 
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-^mi 2 8 4 

N-[3-(3, 4. 8, 9-T- h ^ b K P-6-p< h^t^-Z, 3, 8. 8-x b y^^)\^y O [2. 3-h]-f V 

u ^-i-'TJW 7x:i;i/]-3-if u v^yT^ > 

3- (3, 4, 8, 9-T- h ^ fc H n-6-;>^ b ^ v-S. 3, 8, 8-x h 7 ^ yu[2, 3-h] -< V + 
5 y U>-l-r;i')^>if>75> (1.23g. 3.46iDmol),3-:/P^t:Uv> (0.32II1L, 
3.43 mmol), irhV^A tert-:/ h^^S^ H (411 mg, 4.81 mmol). ^^XS 2,2'- 
tfX(5^7x-;i/3|N:^7^y)-l.r-h':h:7^;i/ 08 mg. O.Ul mmol) (Dh)VX.> 
(30.5 mL) !l^^|g{ChUX(>'^>S^Ux>'7-feh»>^A°^>''>A(0) (65 ig, 
0.0707 mmol) ^JO^. 110 t^T 24 B#r^ffi#b;/5:. S/Sig^#»(C7fc^a^\ 1^^ 

Thii7'^7^'- (^4^1t>/@^i?X5^;|/ 3:1 ©1^1:1) ^+tf->-vX5^ 

;i/x-T-;u/Oie»l^s^b$-&T^Mfl:'&ti (796 mg, iR^ m ^mco 

204-205 t:o 

15 'HNMR (CDCl,) 61.24 (6H. s). 1.34 (6H, s), 2.34 (2H, s), 2.69 (2H, s), 3.92 
(3H. s), 5.79 (IH, s), 6.61 (IH, s), 6.97 (IH, d, J = 7. 6 Hz), 7.11-7.43 (5H, 
m). 8.11 (IH, dd, J = 4.8, 1.4 Hz), 8.40 (IH, d. J = 2.8 Hz), 
-^^^2 8 5 

N-(3-t! U >?x;i/)-N-[3-(3, 4. 8, 9-x k H 0-6-7^ h^v-S, 3, 8, 8-7^ h ^^5^ 

20 ;i'7n[2,3-h]-i'y^y u y-i-i Ji)y x.-M7±hTS. f 

N-C3-(3, 4, 8. 9-x h ^ b H D-6-^ h4^v-3, 3. 8, 8-x h P [2. 3-h]-f V 

U>-W;l/):7xx;i/]-3-tfU>'>T5> (513 mg. 1.20 imol) ©N,N->?^ 
^)Vts)lJ^T^ F (5 mL) «{c3!Kj^T7Kmft::M- U ^2>. m m^mm) (57 mg, 
1.57 mmol) SJOx., MBET^MT 20^r«m*^b. ^)^T7-fe^;Vi^ P U H (0.11 
25 mL, 1.50 mmol) ^iP^, ^JST 15 Bfr^M^LrCo Kmm^^iZ.^yi^^m€. m 
mx5^;i/T2Isli*tBbfc, '8-t)-^;rc#^)i<£7lc (2111) :feJ;t)^ta^m^b:^^U':7A 

:fy^li':fjyA^u'Thifyy-f- (^+i^->/@fmx5";i. i:i i:2) \zmv. 
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mntmmi\:^^<Dm^m^%rco :Ln^nm. mmoKm. e^u 

157-158 "Co 

5 'HNMR (CDCI3) a 1.23 (6H, s), 1.24 (6H. s), 2.09 (5H, s). 2.68 (2H, s), 3.91 
(3H, s), 7.09 (IH, s), 7.25-7.67 (6H, .nO. 8.45-8.53 (2H, m)„ 
^^m2 8 6 

N-^^'ilz-N-ra-CB, 4, 8, 9-T- hy\i H h4^'>-3, 3, 8, 8-x h^)^^)Vyt2 

■ [2.3-h]-ry^r/U>-l-r;i')7x:n;|/]-3-tfU>^>T5>H:^i?:^ 

'HNMR (DMSO-de) 61.21 (6H. s), 1.46 (6H, s), 2.30 (2H. s), 3.16 (2H, s). 3.43 
15 (3H, s), 3.94 (3H, s), 7.10 (IH, s). 7.45-7.86 (6H, m), 8. 27-8.29 (2H, m). 
^0^m2 8 7 

3- tf U [3- (3. 4, 8, 9-7^ h ^ ti H P-6-pt h + >'-3, 3. 8. 8-x h ^ ^ y n 

[2. 3-h]^ y U >-i-<;W 7 x:=i;i/];^j;wt$ m X5^;ux;^7=-;i/-^m*i 

1 9 0 tmm<D:ljmiZ^ri N-[3-(3,4,8,9-x h^b HD-6-;< h^^y 

20 -3, 3, 8, 8-^ h ^ y D [2, 3-h] v ^ 7 u >-i-r ; W y X -3- tf U V > 

fee iR^ 29%o 

25 'HNMR (DMSO-dj) <5 1. 15 (3H, t. J = 7.0Hz), 1.19 (6H, s), 1.41 (3H, s), 1.48 

(3H, s), 1.98-2.28 (2H, m), 3.00-3.30 (2H, m), 3.93 (3H, s), 4.15 (2H, q, J 

= 7.0 Hz), 7.09 (IH. s). 7.53-7.74 (5H, m), 7.95 (IH, d, J = 8. 0 Hz), 8.52 
(IH, d. J = 3.6 Hz). 8.67 (IH, d. I = 2.2 Hz), 12.79 (IH, br s)o 



wo 03/035650 " PCT/JP02/09760 

378 

-a-^^J 2 8 8 

N- (3- H U -J-)V) -N- [3- (3. 4. 8, 9-5^ h ^ t: H D -6-^ h ^ '>-3, 3, 8. 8-t- h ^ ^ 5" 

;i/7P [2, 3-h]< v4^y u >-i-r;i/)7x:n;ws^ 

N-[3-(3. 4. 8, 9-x h ^ h F h^'y-Z, 3. 8, S-t" h ^ ;^5^;i':7 □ [2. S-hl-f V 

5 U>-l-'1';i/)7xn;i/]-3-t!U>^>75> (336 mg, 0.786 Dimol) ©xh^b 

H P 7 ^ > (3 mL) mm\Z^ V v'T >iti^ auX)V^:i)V (0. 075 mL, 0. 865 mmol) 
^ST 6 mmmWLr:io mM\zmm (l mi) *3ck(D?:?K (0.5 mL) §iJn 

^A/7D*y'h^^7^- (^^-y-^/i^mx^^;!/ 1:2 ©#@^^X5=-;W ^ 

>-y->-S^^X5^Jl/j{;>e>^^^b^-&TSM{t;^tf (177 mg. W 48%) 
illj^ 168-169 "Co 

'HNMR (CDCI3) (51.24 (6H, br s), 1.26 (6H. s), 2.14 (2H, s), 2.69 (2H, s). 
15 3.91 (3H, s), 4.74 (2H, brs), 6.60 (IH, s), 7.24-7.31 (2H, m), 7.39-7.53 (3H, 
m), 7.70-7.78 (IH, m), 8.40 (IH, dd, J = 4.6, 1.3 Hz), 8.49 (IH. d, J = 2.0 
Hz). 

^Wl.m 2 8 9 

N- 7 X X ;i/-3- (3, 4. 8, 9-x b ^ fc K D -6- h >'-3. 3. 8, 8-x h ^ 7 O 

20 [2,3-h]-rV=^7 U>-1— f;W^>if >7 5 > 

1- (3-7^ P ^ 7 X x;0 -3. 4, 8, 9-5^ h^tFP-6-/h4^ ->-3, 3, 8, 8-x h 7 ^ 5^;P 
7P[2,3-h]-ry=^ry U>.. (517 mg, 1.25 mmol) :feJ;rJJTXU> (0.04 mL, 1.50 
mmol) (7)h;i/X> (2.5 mL) 't^mz^^fi )V-y^ h (570 mg, 1.75 mmol). 
^v^7A(II) (8.4 mg, 0.0375 mmol) ^^XS 2, 2' -If 7. ("^7 xX;1/7|nZ 7 ^ 

25 y)-l,l'-fcf:^75^;V' (35 mg. 0.0563 mmol) ^i^TL. 100 -C-r 24 Nf^^J^^Ufc. 
^JS?i^i^«7K^^^^. i^mx5";i/T2|HlJft{±}Lfc. '&t>-&fcWtiH^tgfp:^^t: 

:^Stt>'UAy;p*7A^PThi^^7^- (^4^-y->/i^^X5^;|/ 10:1 ©^ 
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3:1) lc#fcb, i^X5^;l/X-x;l/5&^e.ife^ih;$ii-Tgm^b'&tl (226 mg, 42%) 
MM. 87-88 -Co 

'HNMR (CDCI3) (51.24 (6H, s), 1.34 (6H, s), 2.36 (2H. s), 2.68 (2H, s), 3.91 
5 (3H, s), 5.74 (IH, s), 6.59 (IH, s). 6.89-7.30 (9H, m)o 

N-:7x -;i/-N-[3-(3, 4. 8. 9-7=- h ^ k H n-6-^ 1- ^-y-Z, 3. 8. 8-5^ h y:^^}Vy D 

[2, 3-h] y u >-i-r ;0 7 x-;i/] 7iz h 7 5 

N-7x-Jl/-3-(3,4.8.9-T-h^t: HD-6-;>< h + >'-3.3,8, 8-x h 7^5^;i/>'n 
10 [2,3-h]-l'y4^/U>-l-r;i/)^>'if>T5> (494 mg, 1.16 mmol) <0 N.N-v'^t 
5^;^3^^;^A75 H (2mL) mmzh^JX^^JVr^y (O.lSmL, 1.28iranol) 
7-fe5^;U^nU F (0.086 mL, 1.22 mmol) titQ^s ^MT 10 mm^i^Vtzo K 

mu^m\z^7i^^&€. wmx.^)vx'2mmmLfco ^tD^rz^mm^mmm^ti' 

15 m^i^^Jtl^M9A^U^h^^y^- ('\^-y->/S^^X^;i/ 3:1) 

5';i'^^^jiPA. mBmmh. mmih^m (364 mg. w 62x) ^#^0 

'HNMR (DMSG-dg) 51.56 (6H, s), 1.37 (3H, s). 1.51 (3H, s), 1.95 (3H, s), 2.50 
20 (2H, s), 3.26 (2H, s), 3.93 (3H, s), 7.09 (IH. s), 7.30-7.80 (9H, m). 12.70 
(IH, s)„ 

2 9 1 

l-(3-:/D^:7xX;i/)-3, 4. 8, 9-5^ h ^k Fn-6-p^ h+5/-3, 3, 8, 8-x h^:^^)\^ 
-4- 7 D [2, 3-h] V ^ / U / -JimM^ 
25 1- (3-y P^:7 xX;l/)-3. 4, 8, 9-t- h 7 1 F P-6->C F^r5^-3, 3, 8, B-f- h =7^^))/ 
7D[2,3-h]-ry4^/U> (2.00 g, 4.83 mmol) (T^nWc^M (20 mL) mWiZ. N- 
^^ntXi^S/W 5 F (773 mg. 4.34 mmol) *;J;D^^ 2, 2'-7yex « VT^^^nn 
hU;W (79 mg. 0.483 mmol) §Jq^. 60 t:T 6 B#rBlM*1^L'fco SiS^i^tl^ 2 
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(^^■^>mmx^)V 5:1 (DWi 1:2) IZ^h. SM<b^tlOWm»^#fcc 
5 'HNMR (CDClj) 51.25 (3H, s), 1.30 (3H, s), 1.35 (3H, s), 1.36 (3H, s), 2.26 
(2H, s), 3.96 (3H, s), 4.48 (IH, s), 6.96 (IH, s), 7.22-7.39 (2H, m), 7.50-7.62 
(2H. in)o 

e.^^{b^i±TSS^b^% (630 mg, JR^ 313;) ^#7t„ 
10 M 190-192 "C. 

'HNMR (DMSO-dg) 61.24 (3H, s), 1.28 (3H, s). 1.34 (3H, s), 1.41 (3H, s). 2.26 
(2H, s), 3.97 (3H. s), 4.56 (IH, br s), 6.17 (IH, s), 7.24 (IH, s), 7.59-7.62 
(2H, m), 7.95-7.99 (2H, m). 
2 9 2 

15 N-[3' -(3, 4, 8, 9-T- h ^ h H a-4-h K D4^'>-6-p< h^i^-^, 3, 8, S-t" h ^ >^ 

-7 D [2 , 3-h] -f y ^ y u >-i --r ;i/) [1 . 1 ' - 1: :7 X z.m -3-f ; w b 7 ^ F 

^mm2 5 4tmm(Dlsm\Z^K} l-(3-:/o^:7x-;0-3,4,8,9-xb7hFD 
_6-/ h^>/-3, 3. 8, 8-x hy)^^)V-i-y U [2. 3-h] V^/ U / -JVii^U 3-7 

20 #^Ko 

'HNMR (CDCI3) 61.25 (3H, s), 1.30 (6H. s), 1.33 (3H, s), 2.18 (3H, s), 2.26 
(2H, s), 3.97 (3H, s), 4.45 (IH, s), 6.96 (IH. s), 7.23-7. 63 (8H, m). 7.72 
(IH, br s)o 
^^i^M 2 9 3 

25 N- [3' - (3, 4, 8. 9-5=- b 7 fc H D -4- b h* n ^ 5^-6- / h 4^ z^-Z, 3, 8, 8-x h ^ >t 

7 n [2, 3-h] ^ y u >-i-^}V) [1. 1* -H:7x-;p]-3-<;W T±h7B. \imm. 

^fiKM2 1 2 tmmoljm^^^ N-[3'-(3.4.8,9-xh7t: HP-4-fc: Hn=lr'> 
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-6-^ b+v'-S. 3. 8, 8-T- h^^^JVyu [2, 3-h]-f V4^y u >-i-<;w [1. 1' - b;7 

'HNMR (DMSO-de) 61.21 (6H, s), 1.37 (3H, s), 1.45 (3H, s). 2.07 (3H, s), 2.32 
5 (2H, s). 3.98 (3H, s), 4.61 (IH. brs). 6.18 (IH. brs). 7.26 (IH, s), 7.42-8.06 
(8H, m), 10.19 (IH, s), 12.67 (IH, br s)o 

N- [3' - (3. 4, 8, 9-T- b ^ h K h^i^-^, 3, 8, 8-7" h^^ y U 

[2, 3-h]-r V^y 'J >-\-^)V) [1. 1' -fcf7xn;i/]-3-'f ;W m hT^ H 
10 N- [3' - (3, 4, 8, 9-T- h ^ k H n -4- 1 H D 4^ >'-6- p< h ^ =y-l, 3. 8, 8-x h ^ ^ 

[2,3-h]^' y^y u >-i-r;w ci, i"-t'7xn;w-3-r;wy-fe h (290 

mg, 0.598 mmol) © C^UUTt^)Vh (5 mL) ^^{CZl^g^b^ >:^f > (1.04 g, 12.0 

mmoi) &jp^. m^x 6 n^m.w\^rco wm^^^i^^ ^m^mmmi^tz:. 

15 1:2) A+it>'-Bfmx5^;i/*^e.^^ifc;$ii:TgMfl:'&ti. (209 iiig> mM 

72%) ^#feo 
gUlJ^ 210-212 "Co 

'HNMR (CDCI3) 61.34 (6H, s), 1.56 (6H, s), 2.20 (3H, s), 2.26 (2H, s), 4.00 
(3H, s), 7.27-7.69 (8H, m), 7.84 (IH, s). 

20 "^mm 2 9 5 

5- [3- (3. 4, 8, 9-x h 7 1 H P-6-;< h + v-3, 3. 8, 8-x h 7 ^)Vyu [2, 3-h] < V 

u >-i-r ;i/) 7 xn;w-2-tf u >'>r 5 > 

N-(5-:/u^-2-tfUe?::i;WTi:hr5 H (243 mg, 1.13 mmol) :feJ:tJC 3->'.Ty 
:7xii;l/4^P>^ (249 mg, 1.70 mmol) O (2 mL) ^^XS 

25 XiS^y-;i/ (1 mL) mmzmm.'rV^)'^2^ (198 mg, 1.86 mmol) (1 mL) ^ 
?^*5j;t^>h^^X(hU >'xn;i'7}NX7^ »A°^i^'i7A(0) (55 mg, 0.0475 
mmol) ^t\pL. 80 15 Btrsimi^bfc. SJSCji'&%fc7K^?^^> T^h^kHn 
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ttb, N-[5-(3->7y7xn;i')-2-fc!U>^x;W7iz:h75 H (205ing, W 77X) 

'HNMR (CDCI3) (5 2. 25 (3H. s), 7.54-7.92 (5H, m), 8.02 (IH, br s), 8.32 (IH, 
5 d, J = .8.0 Hz), 8.48 (IH. d, J = 2.2 Hz). 

165-168 (i?X5^;i/X-5^;0. 
'HNMR (CDCI3) 61.27 (6H, s), 1.30 (6H. s), 2.26 (2H, s). 2.72 (2H, s), 3.93 
(3H, s), 4.50 (2H, s), 6.57 (IH, dd, J = 8.4. 0.8 Hz). 6.63 (IH. s), 7.32-7.56 
10 (4H. m). 7.70 (IH, dd, J = 8.4. 2.4 Hz). 8.34 (IH. d. J = 1.8 Hz)o" 
2 9 6 

N-[5-[3-(3. 4, 8, 9-7^ h ^ fc F D-6-^ K^^->-3, 3. 8. 8-5^ h ^ p< ^Jly D [2, 3-h] 

<y=^^y U >-i-r;W:7xx;i/]-2-t!Ui^x;i/]T-fehT^ h' 

^^M2 9 5<Di:jyA^U'=?h^yy^-\Z^r)n^nrc 5- [3- (3. 4, 8, 9-5=- 
15 t h*n-6-/ h^Sz-S, 3, 8, 8-r h 9^^)Vy O [2, 3-h]-r V U >-\-^ )V) 7x 

x;H-2-t: U i?yy ^yt n- [5- [3- (3,4, 8,9- 7^ h ^ t F D-e-^ h^-y 

-3, 3, 8, ^)]/ yuil, 3-h] V ^ / 'J }V) 7 xriJl/] -2- 1! U S^X 

i|X^ 8.9X0 

20 208-209 t: (i^X5^;i/X-5=-;Wo 

'HNMR (CDCI3) 61.27 (6H. s). 1.30 (6H. s). 2.23 (3H, s). 2.26 (2H, s). 2.72 
(2H. s). 3.93 (3H. s). 6.63 (IH. s). 7.25 (IH. d, J = 8.4 Hz), 7.38-7.58 (4H, 
m). 7.91-7.96 (2H. m). 8.51 (IH, d, J = 1.4 Hz), , 
^fi^M 2 9 7 

25 N-[5-[3-(3,4.8,9-xh7t: Hd-6-^ h^'>-3, 3. 8, 8-7^ F 7P^5^JI/7 □ [2, 3-h] 

-rv^^y U>-i-^;W7xx;i.]-2-HU>^x;W>^i$'>;^;i'3fc>T^ Y^M. 

^^m2 2 2 tnUO^mz^Xi 5-C3-(3,4,8,9-r h^t Hn-e-^ 

-3, 3, 8. 8-x h ^ ^ 7 D [2. 3-h] -f V ^ 7 U )V) 7 xx;i/] -2- tf U -J- 
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5 'HNMR (DMSO-dj) 61.21 (6H. s). 1.45 (3H. s), 1.52 (3H, s), 2.26 (2H. s). 
3.00-3.40 (5H, m), 3.95 (3H, s). 7.13-7.15 (2H, m). 7.58-7.78 (2H. m), 
8.02-8.52 (6H, m)o 
2 9 8 

6-(X.^)l^-t)-Z, 4. 8. 9-x h ^ k H U-Z, 3, 8, 8-t- h y ^'^Jl-l-y :sL:=.)Vy P 

10 [2.3-h]^V^y U>*im:S 

7 tmm(D:^m\Z^y) 7-(X5^;l'9^:t)-2,3-i^t: Kn-2,2->?pt^;i' 

-5- (2- / 1 - y n ^ - ^ > y 7 ^ > *5 cfc tK^ > h U ^Mik-^ 
15 #^^«o 

'HMR (DMSO-dj) <51.23 (6H, s), 1.32 (3H, t, J = 7.5 Hz), 1.45 (6H. s), 2.19 
(2H, s). 3.12 (2H. q, J =7. 5 Hz), 3.17 (2H, s), 7.23 (IH, s). 7.63-7.80 (5H. 
m)o 

-^■^^^12 9 9 

20 N-(4-tf'>:^x;i/^5^;|/)-4-(3.4,8,9-xh^k HP-6-;< h=^^>'-3,3,8,8-r 

^5";i/7P [2.3-h]-r y^^/ u >-i-()V)^>i£>:^)V^^>7^ \^~mk^ 

4-(T5y;<^;i/') tfUi^> (851 mg, 7.87 mmol) ^IfUv^^ (2 mL) IC^i^b. 
5|c}^T 4->'Ty^>if>X;W3i^x;i'^^DU H (1.75g, 8.66 mmol) ?£SPA> 

• -e2 nm^t^i^Tco Rmu-^mz^if^y i mi^^jp;i. >^x5^;i/x-x;i/T?5fe 

25 i^tfe. 5 M im.\^'^V^)'OhimWCt PH 8 tb, i^mx5";VT 2 Sift 

i?x5";i/) 4-v'7y-N-(4-tfU>^x;i/^5";i/)^>i?>x;i/4^>7s F 
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(674 mg, W 31 Si) =^#Jto 
. 'H NMR (CDCI3 + DMSO-dj 2 5 4.12 (2H. d, J = 5.4 Hz), 7.20 (2H, dd, J = 
4.4. 1.4 Hz). 7.74-7.80 (2H, m). 7.94-8.00 (2H. m), 8.08 (IH. br s). 8.50 (2H, 

dd. J = 4.4, 1.8 Hz)o 

'HNMR (DMSO-de) 51.24 (6H, s), 1.48 (6H, s), 2.16 (2H, s), 3.19 (2H, s), 3.95 
10 (3H, s), 4.34 (2H, d, J = 6.0 Hz), 7.12 (IH. s), 7.83-7.89 (4H, m). 8.08 (2H. 
d. I = 8.4 Hz), 8.82 (2H, d, J = 6.6 Hz), 9.07 (IH, t, J = 6.0 Hz)o 

3 0 0 

N-p^5^;i/-4-(3,4,8.9-7^ h Fo-6-p^ b=^^'>-3,3, 8,8-x hy^'^JVyu 

[2. s-hi-Yv^y u >-i-'<;i/)'^>-fe*>x;W5i^>T^ h* 

15 ^^)\^7^>mm.M (1.05 g, 15.6inmol) i£tfUe^> (4mL) \zmMly> ^IfvT 4- 

v7y^>if>7.;i'5iNx;i/^D>j h (3.30 g, 16.4 imoi) ^ijp^> mux 2 mm 
20 (^^-y->/«x^;i/ 3:1 cot^ 1:1) (cftb, #e>nfcl§^&5^x5^;px-x;u 

Xm^LX 4->/Ty-N-p^5^;i/^>if>X;i/7i^>T5 K (1.54g, 56X) 

'HNMR (CDCI3) (5 2.72 (3H, d. J = 5.2 Hz). 4.50 (IH, q, J = 5.2 Hz), 7.84 (2H, 
dd, J = 6.6, 1.8 Hz), 7.99 (2H, dd, J = 6. 6, 1.8 Hz)o 

MM. 146-148 x: (^:$'y-;i/->^x5^;i/x-T-;i/). 

'HNMR (CDCI3) 51.26 (6H. s). 1.32 (6H, s), 2.17 (2H, s). 2.65 (3H, d, J = 
5.3 Hz), 2.71 (2H, s), 3.93 (3H, s), 4.43 (IH, q, J = 5.3 Hz), 6.63 (IH, s). 
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7.57 (2H. d, J = 8.3 Hz), 7.89 (2H, d. J = 8.3 Hz). 

-3, 3, 8, 8-f■hy^ u [2. 3-h] y ^ y u >-i-< M ^ >if >x;V5Jn >t ^ 

5 H 

-^mil 9 0i:l^!^O;^^(v:<fct)N-/^;W-4-(3,4.8,9-xh9kh*n-6-^ V^-y 
-3. 3, 8, 8-x h 7^^;l/:7 □ [2. 3-h] -f V^J U ;i/) ^>if >;^;vjJ^>75 
^^^U 2-v^D^7-fehr5 H/{)^e.^^'fb'&t»=Sr#fCo 35%„ 
ill^ 115-117 (f^mx^^Jlz-v^X^^^X-T-;!/), 
10 'HNMR (CDCI3) 51.26 (6H. s). 1.33 (6H, s), 2.14 (2H. s). 2.71. (2H. s), 2.84 
(3H. s). 3.63 (2H, s), 3.93 (3H, s), 5.57 (IH, br s), 6.57 (IH. br s). 6.64 
(IH, s), 7.62 (2H, d, J = 8.4 Hz). 7.84 (2H, d, I = 8.4 Hz)o 
3 0 2 

3. 4. 8. 9-x h ^ b F P-6-^ v'-3, 3. 8, 8-x h y U x;W y U 

15 [2, 3-h] < v^/ u >r.mm. 

^ 37!i;„ 

20 182-184 -Co 

'HNMR (DMSO-dj) (51.17 (6H, s), 1.50 (6H, s). 2.18 (2H. s), 3.05-3.35 (2H, 
m). 3.87 (3H. s), 7.15 (IH, s), 7.86 (IH, dd, J = 8. 6, 4. 4 Hz), 8.02 (IH. dd, 
J = 8.8, 1.8 Hz), 8.36 (IH, d, J = 8.8 Hz), 8.51 (IH, s), 8.78 (IH, d, J = 
8.0 Hz), 9.21 (IH, dd. J =4.4, 1.4 Hz) » 

25 '^'^^ 3 0 3 

3. 4, 8, 9-x h ^ b H n-6-^ h ^v-S, 3, 8, 8-x h v 5^;V-1- (7-^ J U x;i/) V D 

[2.3-h]-ry^/u> 

7-4^y U >^;i/4^^i^^ H (1.21 g. 7.03 Moi) ®i^OP3i^;i/A (8 ml) 
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:t^'ymt^J> (3.28inL, 35.1 mmol) ^^ilTb. 90 'Clr 3 mm^WVr::^ Rf^^ 

651, MBm^h. U >:^j;i/fchu;i/ (984 mg, iR^ 12%) ^#fc„ 

5 'HNMR (CDCl,) 6 7.57 (IH, dd, J = 8.5, 4.1 Hz), 7.72 (IH. dd, J = 8.4, 1.4 

Hz), 7.94 (IH, d. J = 8. 4 Hz), 8.20-8.27 (IH, m), 8.50 (IH, s). 9.06 (IH, dd, 
J = 4.2, 1.6 Hz)o 

172-174 "C (i^X^JlX.-r-)V)o 
10 'HNMR (CDCg 61.25 (6H, s), 1.29 (6H. s), 2.19 (2H, s), 2.74 (2H, s), 3.94 
(3H, s). 6.65 (IH, s), 7.43 (IH, dd, J = 8. 2, 4. 2 Hz), 7.61 (IH, dd, J = 8. 2, 
1.6 Hz), 7.85 (IH, d, J = 8.4 Hz), 8.15-8.21 (2H, m), 8.95 (IH, dd, J = 4. 2. 
1.6 Hz)o 
"^^m 3 0 4 

15 N-^5";i'-3-(3,4,8,9-x h^h Fd-6-^ h 4^ >'-3, 3, 8, S-x h ^ ^ □ 
[2, 3-h] ^ / U >-l-r Jl) ^ >if >7 5 > 

^^m2 8 tmU(D:^mz^O 3-(^5^;UT5y)^>y-hUJP^ffi^sT*Sft; 

M}^. 105-107 X: i-JX.^)VJL-y^)U-^^D'» o 
20 'HNMR (CDCI3) 61.24 (6H, s), 1.32 (6H, s), 2.35 (2H, s). 2.68 (2H. s), 2.84 
(3H, s), 3.73 (IH, br s), 3.92 (3H, s), 6.59 (IH, s), 6.63-6. 70 (3H, m). 
7.13-7.21 (IH, id)o 
3 0 5 

3. 4, 8, 9-r h 9 1 F D-3, 3, 6, 8, 8-^>3'P<5^;i'-l-7xZi;|/7 P [2, 3-h] -I' y 

25 u >mm^ 

2,3-i?tKn-2,2,7-hU^5=";W5-(2-j?<5^;M-yD-^:i;i')^>y77> (1.02 
g, 1.94 mmol) iiJ^ZS^>Xr ^ \i (l.Ug, 9.43 mmol) 0) hJVX.> (10 mL) ^ 
miz:t^i^mh0> (l.lOmL, 11. 8 mmol) ^JM^. 60X:X' 2 Bf FbI ^^V^T 90 "C 
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^Jtiy)Vt}^A^U^hi''yy^- (Ac^it>/@imx5^;i/ 100:1 0^ 10:1) \Z 

'HNMR (DMSO-dg) 6 1.23 (6H, s), 1.43 (6H, s), 2.19 (2H. s), 2.21 (3H. s), 3.11 
(2H, s), 7.16 (IH, s), 7.64-7.80 (5H, m). 
10 -^^M 3 0 6 . " 

l_(4_,>/7 py\:^i/;u-7x-;l/)-3, 4, 8. 9-5" h ^ t: H 0-6-^ h4^5/-3. 3. 8. S-x h 

^^5^jU7 o [2. 3-h]-r y^y u >:^i?ii 

Mj^ 213-214 ^Co 

'HNMR (CDCl,) 6 1.23-1.54 (12H, m), 1. 69-1. 96(1 OH, m), 2.54-2.68 (IH, m), 2.28 
(2H, s), 3.00 (2H, s), 4.01 (3H. s), 6.74 (IH, s), 7.39 (2H, d, J = 8.3Hz), 
20 7.68 (2H, d, J = 8.3Hz). 
3 0 7 

3, 4. 8, 9-x N ^ b K □ -6-^ h ^ iz-S. 3, 8, 8-x h 7 ^ ^JV-l-ii-y x / ^ 5^7 x 

7 o [2, 3-h] -I- y u >m.mm ' 

25 m^m^io mm mo 

mj^ 198-199 "c mmj:-^)v-^^D-»o 

'HNMR (CDCI3) 61.39 (6H, s), 1.68 (6H, s), 2.40 (2H, s), 3.00 (2H, s), 4.02 
(3H. s), 6.74 (IH, s). 7.12 (4H, d, J = 8.7Hz), 7.18-7.26 (IH. m), 7.42 (2H, 
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t. J = 8.2Hz), 7.75 (2H, d, J = 8.7Hz)„ 

3, 4, 8, 9-x h 7 b H h ^'>-3. 3, 8, S-x h y ;^^)V-\-(2-iry^)V) 7 U 

[2,3-h]-i'y^y U>±gmii 

IR^ 37!li, 

Bj^ 158-160 x: (i^mx^;!/), 

'HNMR (CDCI3) (51.29 (6H, s). 1.73 (6H, br s). 2.27 (2H, s). 3.05 (2H, br s), 
4.03 (3H, s), 6.78 (IH, s), 7.56-7.70 (3H, m), 7.90-8.09 (3H, m), 8.49 (IH, 
10 s)o 

3, 4, 8, 9-T- h ^ t H D -6- h ^ v'-3, 3, 8. 8-x h ^ ^ 5^;L'-1- [4- (1 - tf ^ U 

)V) y xzi;i/] 7 o [2. 3-h] •< / U 

3 0 6 tmU(D-^mz^ d . 4-(i-t!^u i^-)v)^>'/:=. h u )v^m^x^ 
15 m^^^mmco iR* i8«o 

Mj^. 188-190 "C (imx5^;i/-A^pit»o 

'HNMR (CDCI3) (51.63 (6H, s), 1.68 (12H, br), 2.58 (2H, s), 2.93 (2H. s), 3.42 
(4H. br), 4.00 (3H, s). 6.71 (IH, s), 6.93 (2H, d, J = 8.4Hz), 7.77 (2H, d, 
j = 8.4Hz)o 
20 -^mi 3 10 

2, 6-fcf;^ (1. l-i^^^;PX5^;W-4-(3,4,8, F P-6-^ h^v-3. 3. 8, 8- 

T- h ^ P [2, 3-h] 'T V ^ y U >-\-^ ;W 7 x / 

^^mso 6 tmm(D:)jm\z^^. 3,5-Hxa,i-s^7^9';i^x5^;w-4-k h*p^-> 

25 211-213 t: (S^mx5^;i/-A4^it»o 

•HNMR (CDCI3) 51.50 (18H, s), 1.69 (12H, s), 2.40 (2H, s). 2.98 (2H. s). 4.02 

(3H, s), 5.90 (IH, s), 6.74 (IH, s), 7.53 (2H, s)o 
^fiSM3 1 1 
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3. 4. 8. 9-x h ^ k H D-6-;< h ^-y-Z, 3, 8. 8-r h ^ ^ (4-^5'jl/-2-7 

)V-m-^ 5 y\/-;i/-5-^;i/) y □ [2. 3-h]< y u >mm^ 

5 238-240 -C (l^mx5^;i/)o 

'HNMR (CDCl,) 51.35 (6H, br), 1.65 (6H, br). 2.29 (IH, br), 2.63 (IH, br), 
2.71 (3H, br), 3.08 (2H, br). 4.01 (3H, s), 6.70 (IH. s), 7.22 (IH, br). 7.49 
(2H, br), 7.90 (2H, br), 8.39 (IH, br)„ 

10 6-pi^;i/-3-(3,4,8,9-7^h^t HD-6-p^ h 4^ v'-S, 3, 8. 8-x h'^^^JVyu 

[2, s-hi-f v^y u >-i-'i';0-2 (iH)-t!u >mmm 
SMifc:^#)=^#fco ssLm 53s;, 

mj^ 178-180 r (l^mx5";i/)o 

15 'HNMR (CDCI3) 51.33 (6H, s), 1.51 (6H, s), 1.62 (2H, br), 2.36 (3H, s), 2.58 
(2H, br), 3.90 (3H, s), 6.06 (IH. d, I = 7.3Hz), 6.59 (IH, s), 7.72 (IH, d, 
J = 7.3Hz)o 
3 13 

l-y^U^>^)WZ, 4, 8, 9-T- h ^ h FD-6-p^ v-3. 3, 8, S-t" hyy^^)\^y P 
20 i2,i-hUV^/V>mMM 

^^^mtdo w 2o«o 

M 197-198 V <|^mx5^;i/), 

'HNMR (CDCI3) 51.57 (6H, s), 1.65 (6H, s), 1.76 (2H, br), 2.05-2.30 (4H, m), 
25 2.44-2.57 (2H, m), 2.88 (2H, s), 3.20-3.58 (3H, m). 4.00 (3H, s). 6.67 (IH, 
s), 

^mi 3 14 

1- (4-X h^i^ 7 xx;i/) -3, 4, 8, 9-x b ^ k F D-6-p^ h ^ >/-3, 3, 8, 8-x h ^ ^ 5^ 
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)Vy P [2. 3-h] -f y ^ y u >mm 
M 158-160 t: {wmx9-)l')o 

5 'HNMR(CDCl3) 51.37 (6H. s), 1.46 (3H, t, J = 7.0Hz), 1.67 (6H, s), 2.41 (2H, 
s), 2.99 (2H, s), 4.02 (3H, s), 4.14 (2H. q, J = 7.0Hz), 6.74 (IH, s), 7.04 
(2H, br d. J = . 6.1Hz), 7.75 (2H, br d. J = 6.1Hz)o 

-g-figfil 3 15 

3,4, 8, 9-x h ^ t F O-6-p^ h^->-Z. 3, 8. 8-x h 7^5^;i/'-l-[4-(l-/5";WX h + 

10 >')7x-;w>'n[2.3-h]-rv+yu>timit 
iiii^ 130-132 x: mmx^)v). 

'HNMR (CDCI3) 61.38 (6H, s), 1.39 (6H, d, J = 4.6Hz), 1.66 (6H, s), 2.43 (2H, 
15 s). 2.97 (2H, s), 4.01 (3H, s), .4. 65-4. 75 (IH, m), 6.72 (IH, s). 7.02 (2H, 
d, J = 8.3Hz), 7.76 (2H, d, J = 8.3Hz)„ 
3 16 

B^m [4- (3, 4, 8, 9-5^ h 7 b H O-6-pt v-S, 3, 8, 8-x h ^}^^)Vy a [2, 3-h3 

20 ^mmso 6 tmm(D:i5m\z^K). mm 4-vTy^>v;i/xxx;i'^fflViT^M 
Mj^ 184-186 x: mmx.^)v)o 

'HNMR (CDCI3) 61.35 (6H, s), 1.68 (9H, br s), 2.30 (2H, s), 3.05 (2H, br s), 
4.02 (3H, s), 4.74 (2H, s). 6.74 (IH, s), 7.59 (4H. br)o 

25 ^^msi7 

3,4, 8, 9-7=-h^k Fa-6->^ h:^'>-l-[4-[2-(4-^ h^^v'^xXjWx :7x 

-;n-3,3,8, s-T-hy^^jvyu[2,z-h']^v^y u >mm^ 
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Mj^ 198-200 r m^X.f-)i^)o 

'HNMR (CDCI3) 61.37 (6H. s). 1.66 (6H, s). 2.39 (2H. s), 2.98 (2H, s). 3.07 

(2H, t, J = 7.0Hz), 3.81 (3H. s). 4.01 (3H, s), 4.23 (2H, t, J = 7.0Hz), 6.72 
5 (IH, s), 6.88 (2H, d, J = 8.6Hz), 7.03 (2H, d, J = 8.8Hz), 7.22 (2H, d, J = 
8.6Hz), 7.72 (2H, d, J = 8.8Hz), 
3 18 

l-iy^ O A^^v-jWS, 4, 8, 9-T- b ^ h h^iz-S, 3, 8, 8-t- h^^'^JVy □ 

Ml* 210-211 x: (@^mx5^;Wo 

'HNMR (CDCI3) (5 1.25-1. 40 (2H, m), 1.58 (6H, s), 1.65 (6H. s), 1.69-1.85 (6H, 
m), 1.96-2.07 (2H. eO. 2.58-2.78 (2H, m). 2.88-3.04 (3H. m), 3.99 (3H. s), 
15 6.67 (IH, s)o 

3, 4, 8, 9-r h ^ t H D-6-p< h^i^-i, 3, 8, 8-5^ h ^^5^;i/-l-(2-p^^;i/5^r 
;M-r )V) 7 D [2, 3-h] -r V ^ / U > 

20 mit-^m^ntco iR* 5%o 

B)^. 127-128 X: K^1^-»o 

'HNMR (CDCI3) (51.26 (6H, s), 1.37 (6H. s), 2.34 (2H, s), 2.70 (2H, s). 2:74 
(3H. s), 3.91 (3H, s), 6.59 (IH, s), 7.37 (IH. s). 

^f^m 3 2 0 

25 l-ii-yji^tay3LZi)V)-Z, 4. 8, 9-r h 7 1: H P-6->^ h+5>-3. 3, 8, 8-x h 
}V7 □ [2, 3-h] V^y U >i^jS 
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il.^ 198-199 1: (i^i?x5^;i/-^^t)-». 

'HNMR (CDCI3) (51.24 (6H, s), 1.33 (6H, s), 2.24 (2H, s), 2.69 (2H. s), 3.92 
(3H, s), 6.62 (IH, s), 7.06-7.18 (3H, m), 7.30-7.41 (IH, m). 

"^mi 3 2 1 

5 l-(2,4-i^7;P::t-P7x:z;i/)-3.4,8,9-xh7t Hp-6-p^ h^i^-3. 3, 8, 8-7^ h 7 
^^.)Vyu[2, 3-h] -< y =^ y U > 

il!;^ 143-144 X: 

10 'HNMR (CDCI3) (51.14 (3H, s), 1.32 (3H. s), 1.38 (3H, s), 1.39 (3H, s), 2.17 
(IH, d, J=15.8Hz), 2.34 (IH, d, J=15.8Hz), 2.63 (IH, d, J=15.6Hz), 2.81 (IH, 
d, J=15.6Hz), 3.92 (3H, s), 6.60 (IH, s), 6.77-7.00 (2H, m), 7.32-7.43 (IH, 
m)o 

3 2 2 

15 l-(3,5-e^7;i/:tn7x::i;W-3,4,8,9-x h^b FD-6-;< h+~>-3, 3, 8, 8-x h ^ 
y^'^Jlyu [2, 3-h.] y ^ 7 u >mMM 

3 0 6 tmm<o-^mz:^ d > 3, 5-z^y}v:tu^>'/- h u jvmi^^x^it 

M 198-199 'c (iimx5";i^-^4^ij->-vx^;i/x-x;i/)o 

20 'HNMR (CDCI3) 61.24 (6H. s), 1.36 (6H, s), 2.30 (2H, s), 2.69 (2H, s), 3.93 
(3H, s), 6.62 (IH, s), 6.71-6.90 (IH, m), • 6. 93-6. 98 (2H, m). 
-^^m 3 2 3 

l-(2,3->^h Hd-7-7^ h4^v-5-^>yy ^x;1/)-3,4, 8, 9-7^ h ^ h H P-6->t h 
^-y-Z, 3. 8, 8-7^ hy;^^)i'y u [2, 3-h]-r y U > 
25 ^^Ml i:IM^O^^tJ:0. 7-^ h^'>-2,3-i^k \^u-^-^>Vyy>:fy)V:^=i 

Sl-^ 150-151 t: (A^1j-»„ 

'HNMR (CDCI3) 51-22 (6H, s), 1.34 (6H, s). 2.35 (2H, s). 2.67 (2H, s), 3.23 
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(2H, t, J = 8.8Hz). 3.85 (3H, s), 3.92 (3H, s), 4.67 (2H, t, J = 8.8Hz), 6.60 
(IH, s), 6.75 (IH. s), 6.93 (IH, s), 

N- [ [4- (3, 4, 8, 9-r h ^ t F D -6-^ h 4^ i/-3, 3, 8, 8-t- h ^ ^ 7 □ [2. 3-h] -f 

5 V4^y u >-i-^;i/)7x-;Wp^5^;i/]p<.i57>7.;i<'3iN>T5 \^mmm. 

-^^^^OS 0 6 i:l^m®:af^fCJ:D,N-[(4-v'Ty7x-Jl/)pt5^;W;<^>X;i/aj>> 
7^ H^ffiV^T«M^t;^«^^#fc. iK^ 65Xc 

M 234-235 t: (i^mx5^;v), 

'HNMR (DMSO-dj) 61.23 (6H, s), 1.45 (6H, s), 2.21 (2H, s), 2.92 (3H, s). 3.17 
10 (2H, s), 3.95 (3H, s), 4.33 (2H, d. J=3.8Hz). 7.10 (IH. s), 7.61(4H, s), 7.84 
(IH, br)o 

^m^l 3 2 5 

3, 4, 8, 9-x h ^ k D-6-^ h ^>'-l-(6-^ b^i>-3- 1! U >^n;W)-3. 3. 8. 8-x h 

p [2, 3-h]-f v:^^/ u >mmm. 

•HNMR (CDCI3) (51.23 (6H. s), 1.35 (6H, s), 2.33 (2H. s), 2.68 (2H, s), 3.93 
(3H. s), 3.98 (3H, s), 6.62 (IH, s), 6.77 (IH, dd. J=8.4, 0.6Hz). 7.63 (IH, 
20 dd, J=8.4, 2.2Hz), 8.19 (IH, d, J=2.2Hz)<. 
-^^m 3 2 6 

3, 4, 8. 9-x h ^ b H P-6->^ h i^-S, 3, 8. 8-x h ^ ^ 5^;i^-l- [3- (1-^ 5^;i/X h ^ 

i^) y X x; w 7 p [2 , 3-h] -f V 4^ / u >mmm 
25 mmi\:.'^m^^^m<^tLTmrc. w 26«, 

mj^ 191-193 "C (g^®x5^;p-A:^^i^->->?x5";Px— r;i/)o 

IH NMR (CDCI3) (51.24 (6H, s), 1.30-1. 33 (12H, m). 2.26 (2H, s), 2.69 (2H, 
s), 3.92 (3H, s), 4.52-4.63 (IH, m), 6.60 (IH, s), 6.89-6.96 (3H, m), 7.27 
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(IH, t, J=7.4Hz)o 
3 2 7 

3- (3, 4. 8. 9-x h ^ b H a -6-^ h ^ i^-Z, 3, 8, 8-x h ^ ^ 7 D [2. 3-h] V ^ 

5 ^figM3 2 6^c:j3ViT. mmit^mmi^^mtLxmtco urn i7x„ 

208-209 X: (a:^1J-»o 
'HNMR (CDCl,) (51.23 (6H, s). 1.31 (6H. s). 2.28 (2H. s). 2.74 (2H, s). 3.93 
(3H, s), 6.61-6.73 (3H, m), 6.85 (IH. t, J = 2.2Hz), 7.09 (IH, t, J = 7.8Hz)o 
-^^m 3 2 8 • 
10 3.4,8,9-7^ h^k h4^->-l-(6-^ h ^z^O'/^T V-)V-2-^ 

;W -3, 3, 8, 8-r h ^ >^ D [2. 3-h] y =^ y U > 

mit^!^^mc. ijx^ i8«„ 

Mj^ 170-171 "C imm:^^)]^-^^1i-»o 
15 'HNMR (CDCI3) 61.27 (6H, s), 1.38 (6H, s). 2.70 (2H. s), 2.79 (2H. s). 3.91 
(3H, s), 3.92 (3H, s), 6.61 (IH, s), 7.11 (IH. dd, J = 9.0. 2.5Hz), 7.39 (IH, 
d, J = 2.5Hz). 7.93 (IH, d, J = 9.0Hz). 
-^^^J 3 2 9 

3- (3. 4. 8, 9-x h ^ k H h ^->-3. 3, 8, 8-7^ h ^ ^ 5^Jl/7 O [2, 3-h] -iV^^ 

20 / U >-l-l';i/) }d^)P> F' 

27X0 

m.^. 145-146 1: (l^mx9";i/-^4^-y->->?-rv:/ptf;i'X-x;W. 

•HNMR (CDCI3) (51.24 (6H. s), 1.37 (6H, s), 2.39 (2H, s), 2.70 (2H, s), 3.93 
25 (3H, s). 6.63 (IH, s), 7. 27-7.32 (2H. m), 8.22-8.26 (IH, m), 8.28 (IH, s)o 
-^^^3 3 0 

l-(6-i7 n D-3-lf U >^n;V)-3, 4, 8. 9-7^ h ^ t H D-6-^ 3. 8. 8-x h ^ 

P [2, 3-h] V4^y U > 
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fe„ urn u%o 

m.^ 140-141 x: i^^D-y)o 

'HNMR (CDCI3) 61.25 (6H, s), 1.36 (6H, s), 2.28 (2H. s), 2.70 (2H, s), 3.93 
5 (3H. s), 6.63 (IH. s). 7.38 (IH. d, J = 7.8Hz), 7.74 (IH, dd. J = 7. 8, 2.2Hz). 
8.42 (IH, d, J = 2.0Hz). 

2-[2-:t-=^V-5-(3,4,8,9-x t h v^-S, 3, 8. 8-5^ h ^ 5^;i/:7 D 

[2. 3-h]-r V=^/ U y-l-^M-l (2H)-bf U z^:z)V]-4:-\^V S^>:^;|/3j^^1f^ F 
10 l-(6-i7DD-3-HUi^r:;i')-3,4.8.9-rh^b FD-6-;t h^>^-3,3,8,8-x 

>^5";i':7P[2.3-h]-ry4^yU> (l.Og, 2.7iinnol). 4-tfU>^>;^3;i^Jl^^lJ-^ H 
1_::^=|.,>}^^ (2.9g, 2\mo\). 25% (2.O111L) 43 J: «m (6.0 

mL) ®h;i/X> (10 mimm^ 30 BfPHljQi^M^^Ufc. ^jS^^^^taSTit^m, 

'l4v'j*y;i/;^3^Ai^nThii7'^:7>r- (i5'DP7j>;i/A/p^i5'7-;i/ ioo:i 

20:1) T)»Mb> mmii^-^m (0.46 g, iR^ 48^;) 

20 'HNMR (CDCI3) (51.20 (6H, s), 1.46 (6H. s), 2.65 (2H, s), 2.88 (2H, s), 3.93 
(3H, s), 6.03 (IH. br), 6.62 (IH. s). 6.70 (IH. d. J = 9.2Hz). 7.04 (IH. br). 
7.61 (IH. dd, J = 9. 2. 2.6Hz). 7.79 (IH, d. J = 5.0Hz). 8.08 (IH, d, J = 2.6Hz), 
8.28 (IH. s), 8.65 (IH. d, J = 5.0Hz), 

^j$.m 3 3 2 

25 l-(2-t! U >^x;l/) -5-(3. 4, 8. 9-5^ h 7 k F P-6-^ h+>'-3, 3. 8, 8-x h^}<^)V 
•7 P [2, 3-h] -fV^J^) >-l-^ )l) -2 (IH) - tf U / > 

^mm 3 3 1 tmm<D:^m\z^ d . tf u i--t^-y\^^m^^xmmi\:^m^n 
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mi^ 203-204 x: (i^mx5=-;i'-^^iJ-»o 

'HNMR (CDCl,) 61.20 (6H, s). 1.46 (6H, s), 2.65 (2H, s), 2.90 (2H, s), 3.93 
(3H, s), 6.62 (IH. s), 6.69 (IH, d, J = 9.4Hz), 7.33 (IH, td, J = 5.8, 1.2Hz), 
7.57 (IH. dd, J =9.4, 2.6Hz). 7.80-7.95 (2H. m), 8.06 (IH. d. J = 2.2Hz). 
5 8.55 (IH, d, J = 4.2Hz)o 
3 3 3 

l-(4-^^}]/-2-^J ij -;i,)-5-(3, 4, g, 9-5=" b ^ b H n-6-p^ h^r->-3, 3, 8, 8-5^ b 

D [2. s-hi-r y^^y u ;i')-2 (iH)-hf 'J > 

10 ^tl^#fCo W 51X. 

M 212-213 x: (»mx^;i'-^4^i^->— s?-ry7'utf;i/x— 

'HNMR (CDCI3) 61.21 (6H, s), 1.52 (6H. s). 2.65 (2H, s), 2.76 (3H, s), 2.99 
(2H. br s), 3.93 (3H, s), 6.62 (IH. s). 6.74 (IH. d. J = 8.8Hz). 7.57-7.75 
(4H, m), 8.00-8.09 (3H, in)o 

15 -^^KM 3 3 4 

l-(3-^5^;W-2-^/ U x;i/)-5-(3. 4, 8, 9-7^ h ^ k K D-6-y h^~>-3. 3, 8. 8-7^ h 
y^^)Vyu[2, 3-h3 V ^ y U >-l-r M -2 (1H) - fc: U y > 

^^^mco W 58%o 

20 212-213 x: (i^mx5^;i/-^4^+i->-v-rv7'Ptf;i/x-7^;i/)o 

'HNMR (CDCI3) 6 1.11 (3H. s). 1.30 (3H, s), 1.66 (6H, s),-2.42 (3H, s). 
2.54-2. 69 (2H. m). 2.73 (IH, d. J = 16.2Hz). 3.29 (IH. br d, J = 16.2Hz), 3.90 
(3H, s), 6.58 (IH, s). 6.74 (IH, d, J = 9.4Hz). 7.53-7.83 (5fl. m). 7.99 (IH, 
d, J = 8.0Hz), 8.10 (IH, s)o 
25 3 3 5 

l-(7->^5^;i/-2-^y U x;U)-5-(3, 4. 8. Q-T- h 7 k H h=¥i^-3, 3, 8, 8-r h 

^ y 7 n [2, 3-h] V ^ y u >-i-r ;w -2 (m) - tf u ^y > 
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lli^ 232-233 1: (mk:^^)\^—^=¥D-»o 

'HNMR (CDCI3) (51.23 (6H, s), 1.58 (6H, s), 2.56 (2H, s), 2; 58 (3H, s). 3.01 
(2H, s), 3.93 (3H, s), 6.71 (IH. d,. J = 9.4Hz), 6.93 (IH. s), 7.44 (IH. dd, 
5 J = 8.4, 1.4Hz), 7.72-7.88 (4H, m), 8.23 (IH, d. J = 8.4Hz), 8.31 (IH. d. J 
= 1.8Hz)« 

3 3 '6 

2-[2-:t^y-5-(3,4,8,9-T-h^k h^^t^v-S. 3, 8. 8-t- h ^P<5^;W:7 P 

[2. Z-hUV=¥y U y-\--()V)-\ (2H)-EU i^r:;i/]-4-tf U z?>ti}Vi^>m. 
10 xx-x;v— ii^tg 

15 'HNMR (CDCI3) (51.20 (6H, s), 1.42 (3H. t, J = 7.4Hz), 1.46 (6H. s), 2.65 (2H, 
s), 2.89 (2H. s), 3.93 (3H, s), 4.44 (2H. q, J = 7.4Hz), 6.62 (IH, s), 6.71 
(IH, d, J = 9.3Hz), 7.59 (IH, dd, J =9. 3, 2.4Hz), 7.89 (IH, dd, J = 4. 8, 1.4Hz), 
8.04 (IH, d, J = 2.4Hz), 8.47 (IH, s), 8.67 (IH, d. J = 4.8Hz)o 

3 3 7 

20 5- (3, 4. 8, 9-x h ^ t F a -6-^ h ^ v-3. 3, 8, 8-r h ^ ^}Vy P [2, 3-h] 
/ U >-l-1';W-2(lH)-tf' J i^y > 

l-(6-^^ D D-3-tfiJ >^x;W-3, 4, 8, 9-r h ^ t H D-6-;^ h^^v'-S, 3, 8, 8-x b 9 
^5^;i/7P[2,3-h]-ry^/U> (4.0 g. 11 mmol) © 6 ^ (40 mL) 

11.5 nmmm.m\^f^o u.^sm^^m.^-^'^w^^ s m ym^tirv^y^i^imw. 

iiXSM^b-^^ (3. 6 g, iK^ U%) ^Wco 
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Mj^ 195-196 'Co 

'HNMR (CDClj) 61.17 (6H, s), 1.38 (6H, s), 2.59 (2H, s), 2.61 (2H. s). 3.91 
(3H, s). 6.31 (IH. br), 6.52 (IH, d. J=9.3Hz), 6.58 (IH. s), 7.41 (IH, dd, 
J=9.3, 2. 2Hz), 7.68 (IH, d, J=2.2Hz). 
5 -^^^J 3 3 8 

1- p< 5=-;i/-5-(3, 4, 8, 9-r b ^ fc K P -6-^ h ^ 3, 8. S-x h 7 ^ ^)Vy n 
[2. 3-h] -f y 4^ / U >-l-r )V) -2 (IH) - tf U i^y > 

5- (3, 4, 8, 9-x h ^ t H n-e-^ b ^ i>-3, 3, 8, 8-5^ h ^ ^ 7 □ [2. 3-h] V ^ 
y U>-l-l'JI/)-2(lH)-tfU>^y> (1.0 g. 2.8iniol) tTKB^ti- h V O \ im 
10 m^. 0.35 g, 8.8 mmol) O ii.li-i^^'^JV^JVArs. H (10 mL) omuk^MX 

i^^mmwvfto Kj^m\z3-]^:^^> (2.0 mi. 32^01) ^mm-cm^. mm. 
ymmrmhfcm. mwti-h^j^Anm^L. mmyvmrn^mbfto mn 

mm:r:^)V 2:1:1 1:2:2) TM^LT. ft^^H^ftfco n^tir^mM^^Wm 

x5^;i'-^+ti->-^^'ryyDif;wx-x;i'c!;D-Si^^u ^H^b^ti (0.52 g, 

158-159 Co 

20 'HNMR (CDCI3) 61.20 (6H, s), 1.41 (6H, s), 2.61 (2H, s), 2.65 (2H, s), 3.60 
(3H, s), 3.93 (3H, s), 6.56 (IH, d, J=9."4Hz), 6.61 (IH, s), 7.33 (IH. dd, J=9.4, 
2.6Hz), 7.59 (IH, d, J=2.6Hz)o 

339 

l-(3-t: U 5';W-5- (3. 4, 8, 9-x h ^ t F n-6-pt h^v'-S, 3, 8, 8-x h ^ 

25 ^ 5";P7 p [2, 3-h] -r y ^ / u >-i --r M -2 (i© -}^^jpy> 
247-248 c m^x.^)v-^^-^»o 
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'HNMR (CDCI3) 61.19 (6H, s). 1.33 (6H. s), 2.47 (2H. s), 2.64 (2H. s). 3.91 
(3H, s), 5.18 (2H. s), 6.60 (IH. s). 6.65 (IH, d. J=9.4Hz). 7.27-7.32 (IH, 
m), 7.42 (IH, dd. J=9.4, 2.6Hz), 7.51 (IH, d, J=2.2Hz), 7.77 (IH, dd, 1=7.6, 
1.8Hz), 8.57 (IH, dd, J=4.8, 1.4Hz), 8.64 (IH, d, J=2.2Hz)„ 
5 3 4 0 

1- (4- tr U ^)V) -5- (3, 4. 8, 9-x h ^ t H h ^v-S, 3, 8, 8-x h ^ 

p< 5^;V7 P [2, 3-h] < V / U >-l-< M -2 (IH) - tf U 7 > 

10 ii.^ 199-200 1: (s^mx^ju-v'-ryyatfji/x-x;!/). 

'HNMR (CDCI3) 61.19 (6H, s), 1.35 (6H, s), 2.52 (2H, s), 2.64 (2H, s), 3.92 
(3H, s), 5.17 (2H, s), 6.61 (IH, s), 6.68 (IH, d, J=9.8Hz), 7.21 (2H, d, 
1=5. 8Hz). 7.45-7.48 (2H, m), 8.59 (2H, d, J=5.8Hz). 

15 l-(2-b° U S^:::;i/^5^;W-5-(3, 4, 8, 9-t- h ^ t H a-6-;< b ^'>^3. 3, 8, S-x b 7 

p^5^;v7P[2.3-h]-r y^y u >-i-i';u)-2(iH)-tf u > 

m.}^ 191-192 x: (mm:^^)\^~^^D-y)o 

20 'HNMR (CDCI3) 61.20 (6H, s), 1.35 (6H, s), 2.57 (2H, s), 2.65 (2H, s), 3.92 
(3H, s), 5.22 (2H, s), 6.60 (IH, s), 6.61 (IH, d, J=9.0Hz), 7.17-7.27 (IH, 
m), 7.42 (IH, dd, J=9.2, 2.2Hz), 7.49 (IH, d, J=7.6Hz), 7.67 (IH, dd, 1=7.6. 
1.8Hz), 7.72 (IH, d, J=2.2Hz), 8.52 (IH, d, J=4.8Hz), 
3 4 2 

25 l-(2-^/Ux;i'^5^;W-5-(3.4,8.9-T'b^t:Ha-6-p^ h^'>-3,3,8,8-r 

^5^;i/7o [2, 3-h]-r v^r/ u >-i-<;i/M(iH)-ifi J > 
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210-211 (i^i?x5'>'W-i^^v:/Dt!;px-x;i/)o 

'HNMR (CDCI3) (51.19 (6H. s), 1.23 (6H, s). 2.53 (2H, s), 2.64 (2H, s), 3.91 
(3H. s), 5.45 (2H, s), 6.59 (IH. s). 6.66 (IH, d, J=9.6Hz), 7.37-7.50 (IH. 
m). 7.53-7. 59 (2H, m), 7.65-7. 73 (IH, m), 7.75 (IH. d. J=2.2Hz), 7.81 (IH, 
5 d. J=8.0Hz), 7.98 (IH, d, J=8.6Hz). 8.15 (IH, d, J=8.8Hz)o 
3 4 3 

1- (7xx;i'^5^;i')-5-(3, 4, 8, 9-x h ^ k F a-6-^ h^->-3, 3, 8, 8-r h 5^5^ 

;P7 □ [2. 3-h] V ^ / u >-i --r )V) -2 (ih) - h u y > 
10 w 38X0 

M 216-217 (@^mx5";p-^:^^ii->->^-rvyDtf;vx— 

'HNMR (CDCI3) (51.18 (6H, s), 1.30 (6H, s), 2.44 (2H, s). 2.63 (2H. s), 3.91 
(3H, s), 5.17 (2H, br s), 6.58 (IH, s), 6.66 (IH. d, J=9.8Hz), 7.32 (5H, s). 
7.38-7.43 (2H, dOo 
15 3 4 4 

2- :t+V-5-(3,4,8,9-T- h y t HP-S-^ h * v-S, 3, 8, 8-7^ h ^^5^;i/>' □ 

[2,3-h]-rv^/u >-i-r;i/)-i(2H)-tfu>^>T-kb75 \^mmm. 

5-(3, 4, 8, 9-x h ^ b K D-e-^ h^'>-3, 3, 8, S-r h^}<^)Vy u [2, 3-h] 
y U>-l-r;i/)-2(lH)-tfU>'y> (1.5 g, 4.3minol) a:;^^{b'^hU'^A (60X 
20 ^fttt, 0.19 g, 4.8 mmol) 0 N,N->^y5^;P4^;l/A75 F (10 mL) 

25 ^J-Fsm^bifc, SliSmc2-i5'ODT'fehT5 H (0.51 g, 5. 5 mmol) ^^MT 

50:10^20:1) Tf^mvx. mM^^^tc. m^nrcw^^ox.^ / 

(20 mL) 3.3M :^'fb7K^/Xi«7y— (5. 0 mL, 17 mmol) ^JlP;^. 

Mm.x 10 Mmwvfz. Kj^^m^ms-T^i-^ ^m^t^m (i.3g, w m) 
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'HNMR (DMSO-dg) 61.34 (6H, s), 1.40 (6H. s), 2.78 (2H, br), 3.08 (2H, s), 
3.93 (3H. s), 4.60 (2H, br), 6.59 (IH, d, J=9.5Hz), 7.06 (IH, s), 7.73 (IH, 
5 dd, 1=9.5. 2.4Hz). 7.76 (IH. s). 8.27 (IH, d, J=2.4Hz). 8.33 (IH, s). 12.39 
(IH. br)o 

2- :t 4^7 -5- (3, 4, 8,9-5=- h^t b ^ v-S. 3, 8, 8-t- h ^ ;^ 5^;i'7 P 

[2,i-h]-iv^y u }V)-\ m-\f.^)-j>mm. x5";vxxx;i' 
10 3 3 8 nmoi5m\z^ o . '^Q^mkx.^)^^^ ^^^x^m^^m^nrz.. 

'HNMR (CDCI3) 51.20 (6H, s), 1.30 (3H. t, J=7.4Hz), 1.42 (6H, s), 2.65 (2H, 
s), 2.73 (2H, s). 3.92 (3H, s). 4.25 (2H, q. J=7.4Hz), 4.68 (2H, br), 6.60-6.65 

15 (2H, m), 7.42-7.47 (2H, ffl)o 
-^^^^J 3 4 6^ 

2-:r:^^V-N-(3-fcf U i^n;P)-5-(3. 4, 8. 9-x h ^ t: H D-6-^ V^-y-Z, 3. 8. 8-x h 
y:^^)\^7Ull, 3-h] -iV^J^) y-\-^ )V) -1 (2H) - tf U >T-fe h 7 5 H 

2-:t^^V-5-(3,4,8,9-x h ^ t h 4^->-3, 3, 8. B-t" h ^ ^ D 

20 as-hi-ry^y u >-i~i';w-i(2H)-k°u>'>si^ X5^;i.x7.-x;v (1.4 g, 3.2 

mmol) i 3-75/ H'J>^> (0.58 g. 6.2 mmol) <D^t!^)> (10 mL) mWkr)V 

d>nm%y 200 t:T i? nmmwhit. m^mz 2 m w^^ibx. ^uuiis)v 

->U*y;P:^^A^DThi5^^7^~ (Il^x5^;i//^i5'y-;i/ 50:i ion) 

xmmvx. mMMi^mco t#e>nfcffiiigB^^@^mx5";i/-i^<v7'Dtf;i/x-5^ 

;i/j:DSiS^L.. ^mit-^m (0.20 g> » 13%) ^^Co 
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mj^. 276-277 "Co 

'HNMR (CDCI3) 51.21 (6H. s). 1.40 (6H. s). 2.66 (4H. s), 3.93 (3H. s), 4.78 

(2H, br s), 6.62 (IH, s), 6.71 (IH, d, J=9.3Hz), 7.18-7.27 (IH. m), 7.56 (IH, 

dd. 1=9.3, 2.6Hz), 7.69 (IH, d, J=2.2Hz), 8.04-8.08 (IH, m), 8.33 (IH, dd. 
5 J=4.6, 1.4Hz). 8.63 (IH, d, J=2.6Hz), 9.65 (IH. s). 

^^ms 4 7 

N-(2-k H D4^>'X^;U)-2-:t=^^V-5-(3,4,8,9-5^ h ^ t Hn-6-^ h^i^ 
-3, 3, 8, 8-5^ h ^ ^ ^)Vy a [2, 3-h] < V 4^ 7 U >-l— T -1 (2H) - tf U > T-fe h 

JR^ 598! . 

M 133-134 r (Wx5^;i/-i^'fy7°pfcf;i/x-5^;i/)o 

'HNMR (CDCI3) (51.20 (6H, s), 1.42 (6H, s), 2.65 (2H, s), 2.68 (2H, s), 3.41 

(2H, m). 3.69 (2H, t. J=4.8Hz), 3.92 (3H, s), 4.64 (2H, s), 6.61 (IH, s), 6.62 
15 (IH, d, J=7.6Hz), 7.37-7.48 (2H, m), 7.63 (IH, d, J=2.2Hz)o 
3 4 8 

2-:t4^V-5-(3,4,8,9-x h^k HP-6-^ h^5^-3,3,8,8-x b O 

[2, 3-h]-r v=^y u >-i-i';w-i (2H)-tru p>mm i. i-':^^9^;i/x5^;i/xxx;v 

20 nrco urn six. 
• imMo 

'HNMR (CDCI3) 61.20 (6H, s), 1.42 (15H, s). 2.65 (2H, s), 2.72 (2H, s), 3.92 

(3H, s), 4.65 (2H. br), 6.61-6.65 (2H, m), 7.40-7.48 (2H, m), 

25 2-:t4^y-5-(3,4.8,9-x h^b h*n-6-^ h=^^ V--3.3, 8.8-x h 7 P 

[2, 3-h] >r y u >-i-^)v)-i (2H)-tf u i^>mmmm 

2-;t^y-5-(3,4,8,9-x h^b Hp-6-^ h ^ v'-S, 3, 8, 8-7^ h ^ ^^^l^^ P 

[2,3-h]-f y^^y u >-i-i';i/)-i(2H)-bU -J>mm i. i->?;*5^;px5^;|/xxx;p 
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(2.7 g. 5.8 mmol) O 6 M « (30 mL) 1 Btr^MMJj^bfeo MU^r 

}£)vx-y')v^v)^^^f^^xmm^^m (2.5 g. mm m)^mrco 

mM. 231-233 V (^M) 0 
5 'HNMR (DMSO-dg) (51.34 (6H, s). 1.39 (6H. s). 2.80 (2H, br). 3.08 (2H, s), 
3.94 (3H, s). 4.71 (2H, s), 6.63 (IH. d. J=9.6Hz), 7.07 (IH, s), 7.76 (IH. 
dd, J=9.6, 3.0Hz), 8.33 (IH. d, J=3.0Hz), 12.40 (IH, br)o 

^Mi3 5 0 , • 

4-[[2-:t=^y-5-(3, 4, 8, 9-x h ^ t H 0-6-^ H + i^-3, 3, 8. 8-x hy;<^JVy P 
10 C2,3-h]'rv^y U>-l-1';i')-l(2H)-tfU>^:::;i']>^5^;W^m#^ ^^jlx.Xf- 
)V 

fb^tj&#fe. W 62«o 

mm. 

15 'HNMR (CDCI3) 51.18 (6H, s), 1.32 (6H, s), 2.47 (2H, s), 2.63 (2H, s), 3.91 
(6H, s), 5.22 (2H, br s), 6.60 (IH, s), 6.67 (IH, d, J=9.8Hz), 7.37-7.46 (4H,. 
m), 8.01 (2H, d, J=8.4Hz). 
.^fifeM3 5 1 

N-(2-fc: Ha + 5^X5^;i/)-4-[[2-:t4^y-5-(3,4,8,9-xh^t Ho-6-^ h^zy 
20 -3, 3, 8, 8-x h ^ D [2, 3-h] -iV^JV >-l-^ (2H)-H U -J:=^M / 

4-[[2-;e-4^y-5-(3, 4, 8, 9-5^ h ^ fc H a-6-^ h+i^-S, 3, 8, 8-7^ hy^^JUyu 
[2,3-h]^ V4^y U >-l-^JV)-\m)-\fVi^=-)V]?^^)Vmmm: 7^5^;i/XXx 
)V (1.0 g, 2.0 mmol) t 2-75/X^/-;|/ (2.0mL, 33 mmol) 0^-yU> (10 

25 mL) mm^ 4 B#p^jfliiMML;/^co mm^msTf^ 
m mm-thv^Ax^mL. m&yTmm^^^Ltco n^nrcBm^mMi^ 
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i^^)tl^m:jyA^u^hifyy4- imM:r,9-)W;<^ 50:1 20:1) 

tt^/X^y-;i/^?^ (3.0 ml. 10 mmol) ^1X\X. 10 ^JJ-Fem^^Lfeo R 

5 M^fb^li, ^M^k'&tl (1.1 g. W 96«) 
gfi;^ 175-176 -Co 

'HNMR (DMSO-dg) (51.28 (6H, s), 1.42 (6H. s), 2.66 (2H. s). 3.09 (2H, s), 
3.30-3.40 (2H, m), 3.50 (2H, t, J=5.6Hz), 3.93 (3H, s), 5.24 (2H, br), 6.62 
(IH. d, J=9.6Hz). 7.07 (IH, s), 7.45 (2H, d. J=8.0Hz), 7.67 (IH, dd. J=9.4, 
10 2.2Hz), 7.88 (2H, d, J=8.0Hz), 8.51-8.57 (2H. m), . ' 

4-[[2-;r4^y-5-(3, 4, 8. 9-x h ^ h H D-e-^ h =^>'-3, 3, 8, 8-x h ^ P 

3 4 9 t mm(D:^m\Z^ D . 4-[[2-:t^y-5-(3, 4, 8. 9-x h ^ t P-6-y< 
15 h ^i^-3, 3, 8, 8-x h ^ ^ ^)Vy U [2, 3-h] -iV^/V >-\-^ }V) -1 (2H) - tf U 

'HNMR (DMSO-dj) 51.27 (6H, s), 1.42 (6H. s), 2.65 (2H. s), 3.09 (2H. s), 3.93 
(3H. s), 5.30 (2H, br). 6.64 (IH, d, J=9.6Hz), 7.08 (IH, s), 7.49 (2H, d, 
20 J=8.4Hz), 7.70 (IH, dd, J=9. 6, 2.2Hz), 7.93 (2H, d, J=8.4Hz), 8.58 (IH, d. 
J=2.2Hz), 12.62 (IH, br)o 
3 5 3 

4-[[2-:t+y-5-(3.4,8,9-xh^kHP-6-p< h ^>--3, 3. 8, 8-x h ^^^;P:7 D 
[2,3-h]'ry4^y U>-l-'f;i/)-l(2H)-t!U>'x;i/];^5^;l/]^>XT$ F 
25 4-[[2-:t^y-5-(3,4,8,9-xh^bHP-6->t ^^)Vy U 

^)y-\-^ }V)-\m-\i^)v=L}v\:K^)V]^Mmmmm. d.e g. 

3.1 mmol) t:t^-^^))V^W)Y (0.75inL, 8. 6 mmol) (Dx h^k FP7^> (50 
mL) mWiZ N.N-S^^^^jP/jN^I/AJ^ H (0.1 mL) Sr^MTiP^, ^l^m^W^X 1 
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(50 mL) mmz 6.3 M Ty'^^iT/X^ y-JVmW. (30 mL) ^^MTiD^, KJt 
•^^yh^W^ViT'yV J-JV 50:10^20:1) TMMb 

mM^^#;feo #e.nfem^^^s^^x5^;pj;DSi^^b. ^^{t^tj (0.44 

g. M 31%) 
il!.^ 262-266 "Co 

10 'HNMR (CDCI3) 61.18 (6H. s), 1.33 (6H, s), 2.49 (2H, s), 2.63. (2H. s). 3.91 
(3H, s), 5.21 (2H, s), 5.64 (IH. br). 6.08 (IH, br), 6.60 (IH, s), 6.66 (IH, 
d, J=9.0Hz), 7.39-7.47 (4H, m). 7.79 (2H, d, J=8.0Hz)„ 
3 5 4 

N-^?^;M-[C2-:^-4^y-5-(3, 4. 8, 9-t- h ^ k H D-6->^ 3, 8, 8-x h 

15 ^;i'7 n [2, 3-h] V^J U y-\-^)V)-\ (2H)-tf U ^>X7S H 

-g-^MS 5 3 <hl^1i©;^i4fCj;D> 40X ^y/ J —)VmWL^m\^^^ 

m^J^^rftfec W 41«.. 

'HNMR (CDCI3) (51.18 (6H, s), 1.33 (6H, s), 2.49 (2H, s). 2.63 (2H, s), 3.00 
20 (3H, d, J=5.2Hz), 3.91 (3H, s), 5.20 (2H, br), 6.18 (IH, br), 6.59 (IH, s), 
6.65 (IH, d, J=10Hz), 7.36-7.46 (4H. m), 7.73 (2H. d, J=8.0Hz). 
"^WM 3 5 5 

4-[C2-:t^^y-5-(3, 4, 8. 9-t- h ^ k Hn-6-pt h^S/-3, 3, 8, 8-x h ^ P . 

[2, 3-h]-r y^y u >'-i-r;0-i (2H)-k>j ^5^;1/]-n-:/d tf;i/^>XT5 

25 H 

^ 57!l!o 

m^^. 193-195 t: (imx5^;i.-^c^i^->->?-ry7°Dtf;i/x-7';i'). 
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'HNMRCCDClj) 60.97 (3H, t, J=7.2Hz), 1.18 (6H. s), 1.33 (6H, s), 1.55-1.65 
(2H, m). 2.48 (2H, s). 2.63 (2H. s). 3.41 (2H, q. J=7.2Hz), 3.91 (3H, s), 5.20 
(2H, s), 6.12 (IH, br), 6.59 (IH, s), 6.65 (IH, d, J=9.0Hz), 7.37-7.45 (4H, 
m), 7.73 (2H, d, J=8.0Hz). 
5 -^mi 3 5 6 

3, 4, 8, 9-x h ^ b H D -6-^ h >'-3. 3. 8, 8-5^ h 5 ^ [4- (;< 5^;i/5^:r) 7 

y p [2, 3-h3 V^^ / U >mk& 
4-(^5^;i'5^:t)^>\/-hU;i/ (0.776 g, 5.20 mmol) 0h)VX.> (5 mL) *3<±:IK 
mm. (5 mL) ^^(c:^}^T^i?5it^ (0.5 mL) ^MTUfe. ^m^M^^^. 2,Z- 

(0.929 g, 4.00 mmol) (Dh)VJL> (5 ml) mm^lNPi. 80 "CT 1 'S^mM^lyfCo 

15 y/mmx.^jv 2:1) iz^L. mmit^m<Dmmm.&^nrco ^mz 2.8Mi^fk7K 
e>j^^fb$-a-.i^mx5^;i/;{»^e>^^^tT^M<b^tf (o.72g.w m) ^#fc. 

137-140 t:. 

'HNMR (CDCI3) 61.37 (6H, s), 1.67 (6H. s), 2.39 (2H, s), 2.55 (3H, s). 3.00 
20 (2H. s), 4.02 (3H, s), 6.74 (IH, s), 7.36 (2H. d. J = 8.2 Hz), 7.68 (2H, d, 
J = 8. 2 Hz) o 

^^ms 5 7 

l-(2.3->' t H n-S-^vy^^ ■^x;i/)-3,4.8,9-7^ h ^ h H h 4^ 

-3, 3, 8, 8-7^ h ^ ;< 7 D [2. 3-h] < V ^ / U >l|M*t 
25 -^^MS 5 6 tllll<D:;^i£{Cci:0 .2,3-i^t Fp-5-^>i/7^>:^j;1/jJ?x h u;u 

;&ffiViT«^^t:#tl^#fc. iK^ 5 IX. 

imj^ 144-148 v, mw:^^)V), 

'HNMR (CDCI3) 61.39 (6H, s), 1.65 (6H, s), 2.45 (2H, s), 2.98 (2H, s), 3.36 
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(2H, t, J = 8.8 Hz), 4.01 (3H. s), 4.72 (2H. t, J = 8. 8 Hz), 6.73 (IH, s), 
6.86 (IH, d, J = 8.4 Hz), 7.32 (IH, dd, J = 8.4. 1.8 Hz), 7.93 (IH, d, J = 
1.8Hz)o 

-^mi 3 5 8 

5 l-(l,3-^>yi^:t^V-;i/-5--f ;i/)-3,4.8,9-x h ^ fc H h ^ >^ 

-3, 3. 8. 8-x h y;^^}vy p [2, 3-h] v^y u >mm^ 

^^m 3 5 6 tmm(D-^miz^ d i. z-^>v-J:t^v-)v-i-ti)v^:^ h u;v^ 

^\^^xMmit^m^mco w 44l 

M 156-160 1: (l^^x5^;i/)o 

10 'HNMR (CDCI3) 51.39 (6H, s), 1.65 (6H, s), 2.45 (2H, s), 2.99, (2H, s), 4.01 
(3H. s). 6.11 (2H, s), 6.73 (IH. s). 6.97 (IH, d, J = 8.0 Hz), 7.17 (IH, br 
s), 7.27-7.29 (IH, m)o 
5 9 

N, N->^/5^;V-4- (3, 4, 8, 9-x h 7 k H 0-6-^ h^v'-S, 3, 8, 8-r hy^^-JVy U 

15 [2, 3-h] y ^7 u >-i-^;i/)^>if >75 >m^m. 

mih'^m^^rco 24«„ 

165-168 *c mm:r.^}v-jL^y-)V)o 

•HNMR (CDCI3) 51.40 (6H, s), 1.62 (6H, s), 2.58 (2H, s), 2.94 (2H, s), 3.10 
20 (6H, s), 4.01 (3H, s), 6.73 (IH, s), 6.75 (2H, d, J = 9.0 Hz), 7.77 (2H, d, 
J = 9.0 Hz)c 

^mm 3 6 0 

1- [4- (3, 4, 8, 9-7^ h ^ h F n-6-;< h 3, 8, 8-r h ^ ^ 5^;U7 D [2. 3-h] < V 

25 3 5 6 tmm<D-:^miZ^ D ^-7t^)V^>'/X h U JV&m V^X^M^t^tf 

W 29«o 

m,^. 167-170 -c («x5^;i/-x^y-;i/)o 

'HNMR (CDCI3) (51.34 (6H, s), 1.71 (6H, s), 2.21 (2H, s), 2.69 (3H, s). 3.06 
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(2H, s), 4.03 (3H, s), 6.77 (IH, s). 7.80 (2H, d, J = 8.2 Hz), 8.14 (2H, d. 
J = 8.2 Hz), 
-^mi 3 6 1 

3, 4, 8. 9-T- h ^ t h^^5/-3, 3. 8, 8-x b ^ p^5^JP-l-(2-5^X-;U) 7 O 

154-156 V (@^^x5^;i/-x^y-;i/)„ , 

'HNMR (CDCI3) (5 1.41 (6H, s), 1.66 (6H, s). 2.59 (2H, s), 3.00 (2H, s), 4.02 
10 (3H, s), 6.75 (IH, s), 7.29 (IH, br s), 7.82 (IH, d, J = 4. 6 Hz), 8.^05 (IH, 
br s)o 

3 6 2 

3, 4, 8, 9-5^ h ^ t H P-6-^ h^iy-i, 3, 8, 8-x h ^ [4- ( h U 7 ;i/:t O 

yx.-M y n [2, 3-h] -Y y u >im^ 

15 ^m\s5 6tmm(o:^m\z^y) 4-(hU7;v:^-n/5^;0^>yxhu;p^fflVi 
MM. 149-151 x: mmx.^Mo 

'HNMR (CDCI3) (51.35 (6H. s), 1.71 (6H. s). 2.19 (2H. s). 3.05 (2H, s),.4.03 
(3H, s), 6.77 (IH, s), 7.84 (4H, s)o 
20 3 6 3 

l-(2, 3->?h H h=^zy-2, 2->?^5^;i/-5-^>\/7 7X;i/)-3, 4, 8. 9-f - h ^ 

t H 0-6-^ h^-^-Z, 3. 8, 8-x h y :^'^)i^yu[2, 3-h]-r V ^7 U y^WtM 

^^m 3 5 6 tmm<D:ijm\>z^ d 2, s-e^t h d-7->^ h^v'-2, 2-e?;^^;v-5-^ 
25 M 141-143 "C (e^x^;i/x-x;i'-@^i?x5^;W„ 

'HNMR (CDCI3) (51.40 (6H, s), 1.56 (6H, s), 1.66 (6H, s), 2.50 (2H, s). 2.97 
(2H, s), 3.08 (2H, s), 4.02 (3H, s), 4.06 (3H, s), 6.74 (IH, s), 7.12 (IH, 
br s), 7.46 (IH, br s). 
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-n-^M 3 6 4 

H 7. [3, 4, 8, 9-x h ^ h H D -6- / h + 5^-3, 3, 8, 8-x h 7 / [4- ( 7 x n;!/ 

^:t) 7 X - ya[2, 3-h]^ v^y u >] ^mmm, 
Mj^ 130-132 13 (>^x5";i/x-'r;u-I^mx5^;U)„ 

'HNMR (CDCip (51.37 (6H, s), 1.67 (6H, s), 2.35 (2H. s). 3.00 (2H, s), 4.01 
(3H, s), 6.74 (IH, s), 7.27-7.63 OH, m), 
-^mm 3 6 5 

10 3, 4. 8, 9-T- h ^ t H D-6-^ h^~>-3. 3, 8. 8-x h ^ ^5^;l'-l-[4-(l-^^;i/X5^ 
;W 7 xr:;H 7 d [2, .3-h] V ^ 7 U >itm±^ 

-^^^3 5 6 tmrno^y^mzj;: D 4-(i-^^;1/X5^;1/)^>V*x h U;P^^ViTg 

mit^m^nrco w mo 

Bj^ 169-171 x: (Wmx'^Mo 

15 'HNMR (CDCI3) 51.31 (6H, d, J = 6.8 Hz), 1.35 (6H. s). 1.69 (6H, s), 2.29 
(2H, s), 2.95-3.08 (IH, m), 3.01 (2H, s). 4.02 (3H, s), 6.75 (IH, s), 7.42 
(2H, d, J = 8.4 Hz), 7.69 (2H, d, J = 8.4 Hz)o 
-^mm 3 6 6 

3, 4, 8, 9-7^ h ^ b Hp-6-;< 3, 8, S-x b ^>^5^;i/-l-(5-y 5^Jl/-2-^XX 

20 ;i/)7P[2.3-h]-ry+y u>4^i!±t 

^^ms 5 Qtmn(D:^mz^r) 5-p<5^;w-2-5^;f7x>^;pfchu;kSffiVi 

M}^ 177-179 x: iWFWt:r^)V). 

'HNMR (CDCI3) 51.39 (6H, s), 1.69 (6H, s), 2.30 (3H, s), 2.32 (2H, s). 3.02 
25 (2H, s), 4.02 (3H, s), 6.73 (IH, s). 7.01 (IH, d, J = 4.8 Hz), 7.60 (IH. d, 
J = 4.8 Hz)o 
3 6 7 

3, 4, 8. 9-x h ^ k H h+v-3, 3, 8, S-x h ^^5^;i/-l-C4-( h U 7)l:tU>^ 
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h^^e/) 7xn;n 7 D [2, 3-h]-r y ^/ u >mm.m. 

i^^xmm^t^m^mco urn 21%^ 
163-166 V mmx.^)v)o 

5 'HNMR (CDCI3) 61.36 (6H, s), 1.70 (6H, s), 2.25 (2H, s), 3.04 (2H, s), 4.03 
(3H, s). 6.76 (IH, s), 7.41 (2H, d, J = 8.4 Hz). 7.81 (2H, d, J = 8.4 Hz)o 

^mis 6 8 

2-^ h^iy-A-(Z, 4,8,9-f-b'^fc FP-6-p^ h^>'-3.3,8,8-T- h 7^5^;i^7n 

[2, 3-h] -r y ^ y u >-i-f x y 

10 i-\i\^U^>^-Z-:Ah^iy^>V:=-h^))V (0.895 g, 6.00 mol) .<Z)h;i/X> (5 

mL) ^^zmm (smL) mmz^if^rmmt (o.eiD ^mrvtco ^m^m^^ 

2,3-i?t FP-7-y h^>'-2, 2-e^y5^;i/-5-(2-y5^;i'-i-7°D^-;i/)^>y7 
y> (1.16 g. 5.00 minol) <Dh)VX> (5 mL) mM^MX. 80 -CT 1 Bfr^M# 

(A^1f>/@^®^x5^;i/ 2:1 (DmmJ^^}]^) iz^h. «x5^;i'-A^1J->;&^e) 
SiiSSUT^M^b'&tl (0.92 g, W 48JI;) 
WiJ^ 143-145 -Co 

20 'HNMR (CDCI3) 61.24 (6H, s), 1.33 (6H, s), 2.32 (2H. s), 2.55 (IH, br s), 
2.68 (2H. s). 3.89 (3H. s). 3.92 (3H, s), 6.61 (IH, s). 6.86-6.92 (3H. m)o 
3 6 9 

l-(3, 5->^^ □ P-4-tf U v'XjW-S, 4, 8, 9-x h ^ b H P-6-y h^'>-3. 3. 8, 8-x 
hy:^^)Vyn[2, 3-h]i' y^y U > 

25 ^mms 6 8tmm(D:^m\z^Ki 3.5->^^pp-4-if"js^>:^7;i/fchu;u&ffl 
i^^xmrnih-^m^mco w 23*0 

m.^. 147-148 r (^4^+f-»o 

'HNMR (CDCI3) <51.34 (6H, s). 1.35 (6H. s), 2.19 (2H, s). 2.78 (2H. s), 3.92 
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(3H, s), 6.63 (IH. s). 8.56 (2H. s)o 

1- (2- 7 7 -3, 4. 8, 9-T- h 7 h H O -6-7^ h i/-3, 3, 8, 8-x b 7 ^ 7 a 

[2,3-h]-f y^/U> 

m 25Xo 

Sl!;^ 125-127 -C (A^•t^»o 

'HNMR (CDCI3) 61.23 (6H, s), 1.41 (6H, s), 2.51 (2H, s), 2.66 (2H. s), 3.92 
(3H, s), 6.49 (IH, dd, J = 3.4, 1.8 Hz), 6.58 (IH, s). 6.66 (IH, d, J = 3.4 
10 Hz), 7.48 (IH, d, J = 1.8 Hz), 
3 7 1 

2- (3, 4, 8, 9-x h ^ t H P-6-p^ h ^ i^-Z, 3. 8. 8-x h ^ ^ =^)Vy P [2. 3-h] < V ^ 

y u>-i-r;W7xy-;!/ 

15 Tco JR^ 19«. 

mi^ 186-189 t: (imx5^;p-A4^if»o 

'HNMR (CDCI3) 61.22 (6H, s), 1.42 (6H. s), 2.64 (2H, s), 2.74 (2H, s), 3.94 
(3H, s), 6.64 (IH, s), 6.75-6.84 (IH, m), 6.98-7.03 (IH, m), 7.24-7.32 (2H, 

IB).. 

20 3 7 2 

3. 4, 8. 9-x h ^ t H P-6-^ h ^>'-3, 3. 8, 8-x h ^ ^ 5^;i/-l-(3-5^xn;|/) y O 
[2.3-h]-fV + y U> 

^fi^M3 6 8 tmU<D^m\Z^^ 3-5^:t7x>:^7;V3{?XhU;W2:ffiViT^Mfb'& 

25 mM. 119-122 (^^i^-»o 

•HNMR (CDCI3) 61.23 (6H. s), 1.35 (6H, s), 2.36 (2H, s), 2.67 (2H, s), 3.92 

(3H, s), 6.60 (IH, s). 7.11 (IH, dd, J = 5.0, 1.2 Hz), 7.30-7.39 (2H, in)o 
-^^^ll 3 7 3 
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3, 4. 8, 9-x h ^ t F h^r>'-3. 3, 8. S-T hy ;^^}V-\-iZ-}f^9-)V-2-^JL::i 

;i')7n[2,3-h]-rV=¥y U> 

-^misestmuozbmz^^ 3-^5^;W2-5":t7x>;<j;wjj^nhij;v^fflVi 

TgM'fb'&t/^#fCo iR^ 23«„ 
5 iH.^ 195-197 t: (^^rii->-|fi?X5^;i/). 

•HNMR (CDCI3) (51.19 (6H, s), 1.40 (6H, s), 2.50 (3H, d, J = 0.8 Hz), 2.63 
(2H, s). 2.67 (2H, s), 3.92 (3H, s). 6.59 (IH, s), 6.67-6. 69 (IH. m), 6.84 
(IH, d, J = 3.6 Hz)o 
3 7 4 

10 l-(2-^Dn-3-hrU>^:=:;W-3,4.8,9-xh7k h ^ $^-3. 3, 8, S-x h 7 

^ :7 D [2, 3-h] y / U > 

159-160 1: (@^^x5^;p-^^ij-». 

15 'HNMR (CDCI3) 61.21 (3H, s), 1.30 (3H, s), 1.36 (3H, s), 1.39 (3H, s), 2.03 
(IH, d, J = 15.8 Hz), 2.25 (IH. d, J = 15.8 Hz), 2.70 (IH, d, J = 15.8 Hz), 
2.81 (IH, d, J = 15. 8 Hz), 3.92 (3H, s), 6.62 (IH, s), 7.34 (IH, dd, J = 7.2, 
4.8 Hz). 7.69 (IE. dd, J = 7.2, 1.8 Hz), 8.46 (IH, dd, J = 4.8, 1.8Hz)o 

-a-fiSMs 7 5 

20 l-(2,6-i^;5'PD-4-^5^;i/-3-tf U v^j^-S. 4, 8, 9-x h ^ t F P-6-p{> h^x 
-3. 3, 8, 8-x h 9y^^)ly P [2. 3-h] ^ V^J U > 

%m 3 6 8 hMn(r>-l3mz.^ D 2, 6-S?^ P P-4-^5^;V-3-t! U -jyti)\/it^':L h 

u;p&^i/^T^S<b-&#i^#fe. 25X0 
mM. 97-101 t: (l^mx^;i/-^4^f-», 

25 'HNMR (CDClj) 61.32 (3H, s), 1.33 (3H. s), 1.34 (3H, s), 1.37 (3H, s), 2.02 
(IH, d, J = 15.8 Hz), 2.19 (3H, s), 2.32 (IH, d, 1 = 15.8 Hz), 2.74 (IH, d, 
J = 15.8 Hz). 2.79 (IH, d, J = 15. 8 Hz), 3.92 (3H. s), 6.62 (IH, s), 7.20 (IH, 
s)„ 
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-^mm 3 7 6 

3. 4, 8, 9-x K 7 t F h + i^-Z, 3, 8, 8-r h 7 ^ \^y-J-)Vyu 

[2, 3-h] -rv^y'j> 

154-155 "C (mWt:r.^JV-^^-^»o 
'HNMR (CDCl,) (51.30 (6H, s), 1.34 (6H, s), 2.17 (2H, s), 2.74 (2H, s), 3.92 
(3H, s), 6.62 (IH. s), 8.57 (IH, dd, J = 2.-6, 1.6 Hz), 8.64 (IH, d, J = 2. 6 
Hz). 8.87 (IH, d, J = 1.6 Hz)o 
10 3 7 7 

3, 4, 8, 9-7^ h ^ fc H D-6-p^ h ^ ->-3, 3, 8, 8-x h ^ ^ (4-:n h D 7 x " ;W 

:7D[2,3-h]-ry^/u> 

-&^M3 6 8 4-z:hn^>y3ihU;W^fflViTSM^b^#i^ 
#feo W 42SKo 

15 Bfi.'t 152-153 *c mmx=^)v-^^D-»o 

^HNMR (CDCI3) 6 1.26 (6H, s), 1.33 (6H, s), 2.19 (2H, s). 2.71 (2H, s), 3.93 
(3H. s), 6.64 (IH, s). 7.60 (2H, ddd, J = 8.6, 2.2. 1.8 Hz), 8.27 (2H, ddd, 
J = 8.6, 2.2, 1.8 Hz), 
3 7 8 

20 3,4,8,9-T-h^t Fn-6-p^ h4^>--3, 3, 8, 8-7" h ^^5^;Wl-[4-(p^5';WX;i/7^ 

:=.)V) 7 X y n [2. 3-h] < v ^ y u > 

x^mit^m^ntcc mm 26«o 

mi^ 120-121 x: (#i^x5";i/-^4^it». 

25 'HNMR (CDCij) (51.26 (6H, s), 1.32 (6H. s), 2.19 (2H, s). 2.70 (2H, s), 2.72 

(3H. s), 3.93 (3H, s). 6,63 (IH. s). 7.58 (2H, d, J = 8.4 Hz). 7.70 (2H, d. 

J = 8. 4 Hz) o 
3 7 9 
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3, 4, 8, 9-x h ^ fc H v-3, 3, 8. 8-x h y ^'^JV-l-lA-i^^Ji^T.)^^::^ 

7 X :7 p [2, 3-h] -r V ^ y U > 
5 189-190 1: (@li?x5^;u-A:^it». 

'HNMR (CDCI3) (51.26 (6H, s), 1.33 (6H, s), 2.18 (2H, s), 2.71 (2H, s), 3.04 
(3H. s), 3.93 (3H, s), 6.63 (IH, s), 7.63 (2H, d, J = 8.4 Hz). 7.99 (2H. d, 

J = 8. 4 Hz) o 
^^3 8 0 

10 l-(3-7 y=^)l)-i, 4. 8. 9-x h ^ k H D-6-;< h ^->-3. 3. 8. 8-x hy:^¥)iyu 
[2,3-h]-1'V^ry U> 

-a-^^J3 6 8<h|WIil©:>^^{CJ:D 3-7P:::hU;i'^ffiUTSMfh'&tlS:#rc, iR 

m 31X0 

ii!.-^ 130-131 t: (@f^X5^;i/-'\^U-»o 
15 'HNMR (CDCI3) (51.21 (6H, s), 1.40 (6H, s), 2.65 (4H, s). 3.92 (3H, s), 6.46 
(IH, dd, J = 1.8, 0.8 Hz), 6.59 (IH, s), 7.44 (IH, dd, J = 1.8, 1.4 Hz), 7.59 
■ (IH, dd, J = 1.4, 0.8 Hz)o 
3 8 1 

3, 4, 8, 9-T- h ^ k H D -6- ^ h 4^ ->-3, 3. 8, 8-x h ^ P< (3, 4, 5- h U / h =^ 

20 ->7xz:;|/)7D[2,3-h]-l'V4^/U> 

3 6 8 tmm<D::^miz^ O 3. 4. 5- h U h^'y^>V:=- h U )V^m>xm 

186-188 t: QSmtX.^Jl-^=^Dr»o 
•HNMR (CDCI3) 6 1.25 (6H, s), 1.34 (6H, s), 2.34 (2H, s), 2.69 (2H, s), 3.84 
25 (3H. s). 3.86 (6H, s). 3.93 (3H. s), 6.61-6.62 (3H, m). 
3 8 2 

1- [2, 2' -If tf U -J >] -6— r ;U-5- (3, 4, 8, 9-r h ^ k H 0-6-^ h 4^^-3, 3. 8, 8-5^ 
hy^^)iyt2l2, 3-h] -f y y u >-l-'f )V) -2 (IH) - kf U >^ 7 > 
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1 - [2, 2' - 1: t! U >] -6-r , 6- v b H P -6-:t+ V -3- H U > Jl/Jj^:^ h U )V 
(2.06 g. 7.51 mnol) (Dh;i/X> (10 mL) ^>IC}^Tiiiti? (10 mL) ^m~f 

Lfco 2, 3->?h h:^^>--2, 2->?^5^;i/-5-(2-^5^;i/-l-:/D'<-;W)^>V 

yy> (1.45 g, 6.26 mmol), (Dh)Vxy (10 mL) ^^^MTb. 0 W 10 ^P^l 

i^^VX^mit^m (0.43 g, M 17X) &#fcc 

10 il!;^ 231-234 "C. . ' 

'HNMR (CDClj) 51.22 (6H, s). 1.42 (6H, s), 2.66 (2H, s). 2.89 (2H, s). 3.94 
(3H. s), 6.62 (IH, s), 6.76 (IH, dd, 1 = 9.2, 0.6 Hz), 7.32 (IH, ddd. J = 7. 2, 
4.8, 1.0 Hz), 7.62 (IH, dd, J = 9.2, 2.6 Hz), 7.80 (IH, ddd, J = 8.0, 7.2, 
1.0 Hz), 7.91-8.02 (2H, m), 8.09 (IH, dd, J = 2.6, 0.6 Hz), 8.28 (IH. dt, J 

15 = 8.0, 1.0 Hz), 8.44 (IH, dd, J = 6.6, 2.2 Hz), 8.68 (IH, ddd, J = 4.8, 1.8, 
1.0 Hz)c 
. 3 8 3 

l-(8-^5^;i'-2-=^/ 'Jx;W-5-(3,4.8,9-xh-7t HD-6-^ h^v'-S, 3, 8, 8-x h 

^ ^ 5^;i/7 D [2, 3-h] -r V + y u >-i-r }V) -2 (ih) - 1! u / > 

20 ^^ms 8 2tmm(D^miz^r) i,6-vhHD-i-(8-^^;i/-2-=t^yU-;W-6- 

182-183 "C (@^mx5^;P-A4^+>-»o 
•HNMR (CDCI3) 51.22 (6H, s), 1.45 (6H, s), 2.66 (2H, s), 2.74 (3H, s), 2.88 
(2H, s), 3.93 (3H, s), 6.62 (IH, s), 6.74 (IH, dd, J = 9.2, 0.8 Hz), 7.47 (IH, 
25 dd, J = 7.6, 7.0 Hz), 7.56-7. 62 (2H. m), 7.71 (IH, d, J = 7.6 Hz), 7.92 (IH, 
d, J = 8.8 Hz), 8.14 (IH, dd, J = 2.6, 0.8 Hz), 8.23 (IH, d, J = 8. 8 Hz), 
3 8 4 

1- e U >^x;W -5- (3, 4, 8, 9-x h ^ b F P-6-^ h + v-s, 3, 8, 8-r h 
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^ 5^;l'7 □ [2, 3-h] -I- V + y U >-l-1' )V) -2 (IH) - tf U 5^ / > 

1. 6->?t HD-i-(4-^5^;w2-tru i^n;w-6-:t^y-3-fcf u i^y:^)^^- h u;i' 

(3.22 g, 15.2 mmol) 0h)VJi> (10 mL) mmz. *J^TIil» (10 iL) <£MT 
Vrc.2,i-9iz h:^>'-2,2-vp^5^;i/-5-(2-^5^;i/-l-yn^-;i')^>y 
5 77> (2.72 g, 11. 7 mmol) (Dh)\^JL> (10 mL) M|gS:?iSTb> MM.!: 30 ^J-r^l 

(1% ;>^i$'y-;i'/S^i^x5^;i/flD^ 5X) $^t:::^Si4i>U;^j^>:^j^ 

10 A^u-^h^^y-f- (^^'^ymm:r.^)v i:i) {3#fcb. mm:L^}v-^^^ 

161-162 "Co 

'HNMR (CDClj) 51.19 (6H, s), 1.45 (6H, s). 2.44 (3H, s), 2.64 (2H. s), 2.89 
(2H. s). 3.92 (3H, s). 6.60 (IH, s). 6.68 (IH. d, J = 9.6 Hz), 7.13 (IH. ddd, 
15 J = 5.2, 1.6, 0.8 Hz), 7.55 (IH, dd, J = 9. 6, 2.6 Hz), 7.70 (IH. d. J = 1.6 
Hz). 8.00 (IH, d, J = 2.6 Hz). 8.38 (IH, d, J = 5. 2 Hz)o 

4- (3. 4. 8. 9-x h ^ t: H D-6-p^ h ^ v-3, 3. 8, 8-x b ^ ^ "^JVy P [2, 3-h] 4 V ^ 

y u>-i-'r;i/)tf u>^> i-^t+v-H 

20 4->77t!U>'> l-^f^v'K (1.26 g, 10.0 mmol) (Dh)VX.> (5 mL) 

^}^"F^g^ilKi^ (5mL) ^mrvr^io 2.Z-J}i]^U-7-:;f^h^i^-2,2-z^;<^)V-i-i2- 
:A^)V-l-':fu^-)\/)^y^/yy> 0.63 g. 7.00 mmol) <Dh;i/X> (5 mL) B 

m'^mTi^. 0 "CT 30 ^Fb^, 80 v-c 30 ^mmwi^tco Rmm^m\z^ 

mmmmhTc. mmi^mM^iyvtiy)v:fy^A^ti^hifyy^- (»mx5^;w 
izmv. m^:^^Ji'-^^i^>-!^^^nB^hxMmih^^ a.ssg. w 543;) ^ 
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M 197-199 X:o 

^HNMR (CDCI3) 51.23 (6H, s), 1.39 (6H, s), 2.41 (2H, s), 2.68 (2H. s), 3.94 
(3H, s), 6.64 (IH, s), 7.38 (2H, d, J = 7.0 Hz), 8.25 (2H, d, J = 7.0 Hz)o 

^^M 3 8 6 

5 4-;<5=-;Wl-[4-(3.4.8,9-r b^k b^>'-3,3,8,8-T- h^/^^iU^'P 

[2,3-h]^ V*/ U >-l-r;i/)-2-tf U>'-;W]-2(lH).-=^y U / > 
4- (3, 4, 8, 9-T- h ^ fc K h^i^-i, 3. 8, S-t" h'y ^'^)Vyu[2, 3-h] V^^ 

y U >-l— r;U) tfU5?> (3,52 g, 10.0 mmol) :fed;r;2-i^PD-4-^ 

5';l/^/U> (3.55 g, 20.0 mmol) (D^z^U> (30 mL) :feJ;tKS^i! (6 mL) 

10 \z 2^% m\:Mm/m^mm (4 mD ^m^. 4 Np^ip^iissbfc. j^mm^mz^ 

mx^)V 2:1) liZ^U lmx9";^J{l^e.SM^bTSM^b##l (2.46 g, iK^ so*) 

15 ^ntco 

218-219 t:. 

'HNMR (CDCI3) <51.26 (6H. s). 1.40 (6H, s), 2.51 (3H. d, J = 1.0 Hz), 2.57 
(2H, br s), 2.68 (2H, s), 3.91 (3H, s), 6.59 (IH, s), 6.61 (IH, d, J = 1.0 
Hz), 6.64 (IH, dd, J = 8.4, 1.2 Hz). 7.17-7.25 (IH, m), 7.29-7.38 (2H, m), 
20 7.61 (IH, dd, J = 5. 2, 1.6 Hz), 7.70 (IH, dd. J = 8.0, 1.4 Hz), 8.82 (IH, dd, 
J = 5. 2, 0.8 Hz) „ 

1- [4- (3, 4. 8, 9-5^ b ^ t F 0-6-^ h ^v-S, 3. 8, 8-x h ^ P< ^)Vy U [2, 3-h] V 
^/ U >-l-r;i/)-2-t:U -2 (lH)-t:U z^y > 

25 4-(3, 4, 8, 9-5^ h ^ b K D-6-p^ h^'>-3, 3, 8, 8-x h ^ U [2. 3-h] ^ 

J\)y-\-^)V)\f.m^y l-:t=¥>'H (5.00 g, 14.2 mmol) ^^XS 2-^DPt!U 
-jy (16.1 g, 142 mmol) (D^yvy (45 ml) (9 mL) MfC 25% ^ 

iti^mmmMm. (6 mi) -^-mx. mn^MMi^tco SjiS^^tl^c^:?K&^)p;^^ 
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i/U*y>iJ^Ai7D-7b^^7^- K^it>/S^^X5^;U 1:1) Iti? 
5 X^;!/j5i€,S^^bTSM<b'&tJ (1.55 g. W 25!K) 
223-224 t:, 

'HNMR (CDCI3) 51.25 (6H, s). 1.38 (6H. s). 2.54 (2H, br s), 2.69 (2H, s), 
3.92 (3H. s), 6.24-6.32 (IH, m). 6.61 (lH, s), 6.61 (IH, ddd, J = 9. 2, 1.4, 
0.8 Hz), 7.34-7.43 (2H, m), 7.78 (IH, ddd, J =6.8, 2.2, 0.8 Hz), 7.93 (IH, 
10 dd, J = 1.4, 0.6 Hz), 8.61 (IH, dd, J = 5.0. 0. 6 Hz)o 
-^fi^M 3 8 8 

4- (3, 4, 8, 9-7^ h ^ b H n-6-^ h ^>'-3, 3, 8. 8-x h ^ ^ ^)\^y P [2, 3-h3 -1* V ^ 

y u >-i-r ;w -2 (IH) - tf u y > 

4- (3, 4, 8. 9-5^ h ^ h H D-6-^ h ^zy-i, 3, 8, S-r h ^ ;^ ^}Vy □ [2, 3-h] 

15 y u >-!-<;!/) t!u>?> i-:t^e^F (0.90 g, 2.551101) (DMymm. (smu m 
20 mmijmm^MVTco Kit^m-^m^^^^ aoomD immv. mr> 
^xT7K (20 mL) ^m^x^ux' 30 MmwvTc. s:mmm^ms.rxmmm 

u-^ji'A) \zmh. mm:r.f-)v-^^ii->ti-^^mmm\^x^mih^i^ (o.52g. iix 
m 58«) *#feo 

232-233 X^o 

'HNMR (CDCI3) 51.24 (6H, s), 1.40 (6H, s), 2.63 (2H, s), 2.69 (2H, s), 3.92 
25 (3H. s), 6.35 (IH, dd, J = 6.6, 1.4 Hz), 6.60 (IH, d, J = 1.4 Hz), 6.61 (IH, 
s), 7.43 (IH, d, J = 6.6 Hz), 11.42 (IH, br s), 
3 8 9 

1 - (4- fcf U i^x;i/ ^ ^;U) -4- (3. 4, 8. 9-x h ^ b H P -6- ^ h ^ S^-3. 3, 8, 8-7^ h y 
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>^5^;]/7D [2. s-w-f y=^y u >-i--r;i/)-2(iH)-tf u -j.j > 

4- (3. 4. 8, 9-T- h ^ fc H h 3, 8, 8-x h ^ >^ n [2, 3-h] 

yuv-i-f ;i/)-2(iH)-tfU>^y > (i.oe g, s.oo imoi) <o n.n-v'^^^^wi/A 

75 H (15inL) MM}c:«T.7]c^fl^:^bU'^A (60^ (0.360 g. 9. 00 

5 mmol) ^iJPAyfc^> 30 MW^l^tio 4-(i^ D D tf' J i^>mmtl: 

(0.738 g, 4.50 mmol) &JP;1, 1 Blrr^mi^l^fco SJiS^E^MJEET 

10 fCftb. I^^X5^;U-^4^U->>?)ie,#!^^bT. mm<t^'^ (0.41.g. W 31X) ^ 

171-172 t:„ 

'HNMR (CDClg) a 1.24 (6H. s). 1.40 (6H, s), 2.65 (2H, s), 2.67 (2H, s), 3.92 
(3H, s), 5.18 (2H, br s). 6.28 (IH, dd, J = 7.0, 1.8 Hz), 6.61 (IH, s), 6.65 
15 (IH, d, J = 1.8 Hz), 7.18 (2H, d, J = 6.0 Hz), 7.32 (IH, d, J = 7.0 Hz), 8.58 

(2H, d, J = 6.0 Hz), 

-^^ms 9 0 

l-(2->i h4^'>X5^;U)-4-(3, 4, 8, 9-x h 9 b H n-6-pt h^-y-i, 3, 8, 8-x h ^ ^ 

^)vy u [2, 3-h] y / u >-i-^ ;w -2 (iH)-tf u j^y > 
20 ^^m 3 8 9 ^mm(D:^miiz^ d 2-':ru^x.^)v^^)vx-^j\^^m^xmmit 
^i^^mzo w 38X0 
m.^ 85-87 x: (^^•^>-mwtx.^)V)o 

'HNMR (CDCI3) <51.23 (6H. s), 1.39 (6H, s), 2.63 (2H, s), 2.67 (2H, s). 3.31 
(3H. s). 3.66 (2H, t. J = 5.0 Hz), 3.92 (3H, s), 4.15 (2H, br s), 6.18 (IH, 
25 dd, J = 7.0. 1.8 Hz), 6.58 (IH, d, J = 1.8 Hz), 6.60 (IH, s), 7.39 (IH, d, 
J = 7.0 Hz)o 
3 9 1 

l-(2-t! U >^x;i/p^5^;W-4-(3, 4, 8, 9-x h ^ b F P-6-p< h4^>'-3, 3, 8. 8-5" h ^ 
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)^9-)vyu[2, 3-h] V ^ / u >-i-r )V) -2 cm) - 1: u v y > 
mM 165-166 t: (wmx.9-)v-^^-^»o 

'HNMR (CDCI3) a 1.22 (6H, s), 1.38 (6H. s), 2.63 (2H, s), 2.66 (2H, s), 3.91 
(3H. s), 5.26 (2H, br s), 6.23 (IH, dd. J = 7.0, 1.8 Hz), 6.58 (IH, d, J = 
1.8 Hz), 6.59 (IH, s), 7.18-7.25 (IH, m), 7.42 (IH. d, J = 7.6 Hz). 7.58 (IH, 
d, J = 7.0 Hz), 7.66 (IH, td, J = 7. 6. 1.8 Hz). 8.53 (IH. d, J = 4. 8 Hz)o 
^0^m 3 9 2 

-4- (3, 4. 8, 9-x b ^ t H 0-6-^ h + 5^-3, 3. 8, 8-x h.^ ^ 5^;i/:7 D 
[2. 3-h]^ y^y U >-l-<;i/)-l (2H)-tf U zP>7-thT^ H 

251-252 "c d^mx^jiz-^iS^y--;!/). 

'HNMR (CDCI3) 6 1.13 (6H. s), 1.29 (6H, s), 2.61 (4H, s), 3.81 (3H, s), 4.55 
(2H, s). 6.14 (IH, dd, J = 7.0. 1.8 Hz). 6.22 (IH, d, J = 1.8 Hz), 6.80 (IH, 
s), 7.20 (IH, br s), 7.61 (IH, d, J = 7.0 Hz), 7.65 (IH, br s). 
3 9 3 

N- (2-7 5 7 -2-:^ ^ y X9^;i/) -2-:t4 y-4- (3, 4, 8. 9-7^ K ^ fc K P-6-;< h 
-3, 3, 8, 8-x h ^ 7 D [2, 3-h] < y ^ / U >-l --T ; W -1 (2H) - tf U >^ > T-fe h 

ran 

9 2ic*5ViT. mmit^mm^^<^tvxmrzo ir¥ loa;. 
m,-^. 166-168 x: mmx^)V)o 

'HNMR (CDCI3) 61.13 (6H, s), 1.29 (6H, s), 2.61 (4H, s), 3.68 (2H. d, J = 
5.6Hz), 3.81 (3H, s). 4.63 (2H, s), 6.19 (IH, dd, J = 6.8, 1.8Hz), 6.25 (IH, 
d, J = 1.8 Hz), 6.80 (IH, s). 7.14 (IH, br s), 7.30 (IH. br s), 7.66 (IH, d, 
J = 6.8 Hz), 8.47 (IH, t, J = 5.6 Hz)o 
^fi£M3 9 4 
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l-CS-lf U i^^JV^^)V)-i-iZ, 4, 8, 9-T b ^ b K h^v-S, 3. 8, 8-5=- h ^ 

^5";i^7P [2. 3-h]-r y+y u >-i-f ;i')-2(iH)-kru > 

3 8 9 tmu0:^mz^ p 3-(^ D D/5^;w tf u i^ymm^m^^^x^m 

5 iKjic 126-128 x: (mmx.^)i<-^^D-»o 

'HNMR (CDCI3) (51.22 (6H. s). 1.39 (6H, s), 2.63 (2H, s), 2.66 (2H, s), 3.92 
(3H, s), 5.19 (2H, br s). 6.25 (IH, dd. J = 6.8. 1.8 Hz), 6.60 (IH, s), 6.62 
(IH, d, J = 1.8 Hz). 7.28 (IH, dd. J = 8.0, 4.8 Hz), 7.35 (IH, d, J = 6.8 Hz). 
7.72 (IH, d, J = 8.0 Hz), 8.57 (IH, dd, J = 4.8, 1.6 Hz). 8.61 (IH, d. J = 
10 1.6 Hz). 

3 9 5 

1- ^ ^;i/-4-(3, 4, 8, 9-T- b ^ k F □ -6- ^ h ^ -y-Z, 3, 8, S-x h ^ ^ 7 P 

[2. 3-11] -f y + y u >-i-r ; w -2 (IH) - tf u y > 

15 62!K. 

M 180-181 

•HNMR (CDCI3) <5 1.22 (6H. s), 1.40 (6H. s), 2.64 (2H, s), 2.66 (2H, s), 3.58 

(3H, s). 3.92 (3H, s). 6.23 (IH, dd, J = 7.0, 1.8 Hz), 6.58 (IH, d, J = 1.8 
Hz), 6.60 (IH, s), 7.33 (IH, d, J = 7.0 Hz)o 
20 3 9 6 

1- (2-^ y U ;< ^;i/) -4- (3, 4. 8, 9-5^ h ^ t H O -6- ^ h + i/-Z, 3. 8. 8-x h ^ 

p< 7 D [2. 3-h] y y u >-i ; w -2 (IH) - tf u y > 

'^^^j3 8 9 tmm<D:^mzj;:r) 2-(^DD^5^;i/)^y u >mm^m\^^x^m 

25 189-190 x: (g^mx5^;i'-A4^U-»„ 

'HNMR (CDCI3) 61.22 (6H. s), 1.37 (6H, s), 2.65 (4H. s), 3.91 (3H, s), 5.47 
(2H. br s), 6.24 (IH, dd, J = 6.8, 1.8 Hz), 6.59 (IH, s). 6.63 (IH, d, J = 
1.8 Hz), 7.51 (IH. d, J = 8.4 Hz), 7.49-7.59 (IH. m). 7.60 (IH, d. J = 6.8 
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Hz), 7.68-7.77 (IH, m), 7.82 (IH. d, J = 8.4 Hz), 8.03 (IH. d, J = 8.4 Hz), 
8.14 (IH, d, J = 8.4 Hz). 
9 7 

2- [2- [2-:t ^ V -4- (3, 4, 8, 9-t- h ^ b F P -6- ;^ h =^ v-3, 3, 8, S-t" h ^ ^ y 
5 D [2, S-U-r y^/ U >~l-()V)-l (2H)-fc!U >?:::;i/]X5^;i']-lH-'f v-r > 
-l,3(2H)->?:t> 

^fKM3 8 9 j;D N-(2-:/n^X5^;i/) ^'iJ^jK^ H^^^V^T^M 

ilj^ 226-228 r (i^isx5=-;i/-^iS^y-;i/)o 

10 'HNMR (CDClj) 61.19 (6H, s), 1.50 (6H, s), 2,65 (2H, s), 2.71. (2H, s), 3.92 
(3H, s), .4. 13 (2H, br s), 4.26 (2H, br s), 6.15 (IH, dd. J = 7.0, 1.8 Hz), 
6.51 (IH, d, J = 1.8 Hz), 6.58 (IH, s), 7.14 (IH, d. J = 7.0 Hz), 7.72-7.84 
(4H, nOo 

3 9 8 

15 l-[2-(>'^5^;i/T5 y ) X^;i/]-4-(3. 4, 8, 9-7^ h ^ h H h^v-S, 3, 8, 8- 

7^ b ^ ^ □ [2, 3-h] V 4^ / u >-i-^ ;i/) -2 (IH) - fcf u V / > 
m^. 111-113 "c (i^mx^;^-A:^■^^»o 

20 'H NMR (CDCI3) (51.23 (6H, s), 1.38 (6H, s), 2.28 (6H, s), 2.62 (2H, t, J = 
6.6 Hz). 2.63 (2H, s), 2.67 (2H, s), 3.92 (3H, s), 4.05 (2H, t, J = 6.6 Hz), 
6.19 (IH, dd, J = 7.0, 1.8 Hz), 6.56 (IH, d, J = 1.8 Hz), 6.60 (IH, s), 7.35 
(IH, d, J = 7.0 Hz)o 

^mm 399 

25 l-(7xX;i/^^;W-4-(3,4,8,9-xh^t h 4^ v'-S, 3, 8, 8-x h ^ ^ 9" 

)vyu [2. 3-h] v^/ u y-\-^)V)-i (iH)-tf u -J J y 

$ 68X0 
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iH^ 170-172 x: (imx5^;i/-A^i^-»„ 

'HNMR (CDCI3) <51.22 (6H, s). 1.38 (6H, s), 2.63 (2H, s), 2.66 (2H, s), 3.91 
(3H, s), 5.18 (2H. br s), 6.19 (IH, dd. J = 7.0, 1.8 Hz). 6.59 (IH, s). 6.62 
(IH, d, J = 1.8 Hz), 7.30-7.33 (6H, m)o 
5 ^^m40 0 

4-[[2-:t=^V-4-(3, 4, 8, 9-x h ^ h H a-6-^ h^'>-3. 3. 8, 8-5=- h P 

[2. u >-i-^;0-i (2H)-tf u ^5^;ux;^t- 

)V - ' 

10 ^ViTSMffc'&^^^fe. 73X0 
M 193-194 t: (i^mx5^;i/-A^ri^-»o 

•HNMR (CDCI3) (51.23 (6H, s), 1.39 (6H, s), 2.64 (2H, s), 2.57 (2H, s), 3.92 
(6H, s). 5.23 (2H, br s), 6.24 (IH, dd, J = 7.0. 1.8 Hz), 6.60 (IH. s). 6.63 
(IH, d, J = 1.8 Hz), 7.32 (IH, d, J = 7.0 Hz), 7.36 (2H. d, J = 8.4 Hz), 8.01 
15 (2H, d, J = 8.4 Hz)o 
-^^^^4 0 1 

N- (2- h H □ ^ ->X5^;i/) -4- [ [l-^^ y -4- (3, 4. 8. 9-r h 7 t F n -6- ;^ h 
-3. 3, 8, 8-7^ h ^ 7 □ [2, 3-h] ^V^J^)>-\-^ )V) -1 (2H) - tf U i^x;H ^ 

20 4-[[2-pr4^y-4-(3,4,8,9-xh^k HU-6-;< h + v'-3, 3, 8, S-x h ^^^;W7 O 

[2.3-h]^y4^/ U>-i-i';u)-i(2H)-if' Ji^x;W;<5";W^m§m ^^;i^xx"r 

}V (1,32 g, 2.64 mmol) ^^XS 2-T5 /X^J^y-;!/, (2 ml, 33.1 mmol) 0)^%/ 

vy (10 mL) mm^ mmMWMMi^f^o MJs^i-&tftc7fc7K^ip^, ^/dptJn;!/ 

u^Vifyy^- mm:r.^)V/^^ 19:1 9:1) g^^X5^;i/ 

-^iS7y-;i/;^)^e.S^abT^^'fb^i^ (0.81 g, w sax) ^tt^co 
iH,-^ 220-222 -Co 
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■ 'H NMR (CDCI3) 6 1.22 (6H, s), 1.40 (6H, s), 2.64 (2H, s), 2.66 (2H, s), 
3.48-3.59 (3H, m), 3.76 (2H, t, J = 5.0 Hz), 3.92 (3H, s), 5.18 (2H, br s), 
6.26 (IH, dd. J = 7.0, 1.8 Hz). 6.60 (IH. s), 6.63 (IH, d. J = 1.8 Hz), 7.07 
(IH, br t, J = 5.5 Hz), 7.30 (2H, d. J = 8.4 Hz), 7.35 (IH, d, J = 7.0 Hz), 

5 7.74 (2H, d, J = 8.4 Hz). 

4-[[2-:4-4^y-4-(3, 4, 8. 9-x h ^ h H P-6->^ h4^>'-3, 3, 8, 8-x h D 
[2. 3-h] V ^ y U >-l-^ )V)-l (2H) - 1! U ^ -N- (4- If U v'r:;!/) ^ > 

10 4-[C2-:r^y-4-(3,4,8,9-'r h^k Hn-6-pt h^r>'-3,3,8,8-7^h^^5^Jl/7D 
[2, 3-h] -iV^/Vy-l-^ )ld -1 (2H) - tf U v^rL;W ^ ^ 5^;PX7. X 
;i/ (2.78 g, 5.55 mmol) ^ 1 M 7miti- h 0 ^ J^TKmW. (30 mL) IzmM--^-^. 

30 ^rBiMm^tufco Ris^s:^^a*Tit^tt> 2 m mm m mi) jp;ife, mm 
^msrfrm^M^i^^ x^y-jv-r^mmi^rco ^crcyfmmmmv. jL^y- 

15 JV^mB-T-^Wm^^l^rco ^omi^^ 2 InllSOiit-iltf'cfcD. 4-[[2-:t4^V 

-4- (3, 4, 8, 9-5^ b ^ t: H O -6-;^ b ^ v-S, 3, 8, P [2, 3-h] < V ^ 

y • J >-i-r -1 (2H) - tf u i^^;^ y ^BmmwmM a. 90 g. ^mm) ^ 

#e>nfc 4-[[2-:f4^V-4-(3,4,8'9-xh^tHU-6-;<h4^>'-3.3.8.8-x 

h ^ y 7 p [2, 3-h] V / u >-i-^ ;i/) -1 m - tf u $^:=i;w ^ ^Jt# 

20 ^ll^i^ (1.20 g, 2.29 111101), 4-7$ytfU>^> (0.259 g, 2.75 mmol) id^ZS 
l-t:HP4^>^-lH-^>yhU7V-;P— 7jcfP% (0.701 g, 4.58 mmol) (D N,N-i^ 

^5^;i/3j^;i/AT^ F (10 mL) mm\z. ^J^T i-x^ji/-3-(3->?p^5";py $ / :/p 

}£)V)tl)V^z^-(^]^^M (0.483 g. 2.52 mmol) S:JPA> Umi? 1 ^ffi^^fC 

i?x5^;i/-A4^tf>>0ie)i^M$#T«M{b^t/ (0.15 g. JR* m) $#;^o 
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. l!;^. 144-146 

'HNMR (CDCI3) (51.23 (6H, s), 1.39 (6H, s), 2.63 (2H, s), 2.67 (2H, s), 3.92 
(3H. s). 5.20 (2H, br s), 6.29 (IH, dd, J = 6.8, 1.8 Hz), 6.61 (2H, s),.7.32 
(2H, d, J = 8. 4 Hz) , 7. 38 (IH, d, J = 6. 8 Hz) , 7. 70 (2H, dd, J = 4. 8, 1.8 Hz) , 
5 7.84 (2H, d. J = 8.4 Hz), 8.51 (2H. dd. J = 4.8. 1.8 Hz). 9.06 (IH, br s). 

^mm4o 3 

2-:t^ y-4-(3, 4, 8, 9-x h ^ k H P-6-;< b ^ >'-3, 3, 8, 8-x h ^ p< ^;i/:7 D 

C2,3-h]-ry^y ^j>-i-^)V)-im)-\d^)i^>mm: i,i->?^5=';i/x9^;i/xx5^;i/ 
10 #fc, m 8o«c 

166-168 V (i^X5^;i/X-x;i'-^=^^1^»« 
'HNMR (CDCI3) 61.23 (6H, s). 1.40 (6H, s), 1.49 (9H, s). 2.67 (2H. s), 2.68 
(2H, s), 3.92 (3H. s), 4.57 (2H, s). 6.25 (IH, dd, J = 7.0. 1.8 Hz), 6.59 (IH, 
d. J = 1.8 Hz), 6.59 (IH. s), 7.25 (IH. d, J = 7.0 Hz). 

15 -&fi^M4 0 4 

2-Pr4^y-4-(3,4,8,9-x h^k Fp-6-p^ b i/-3, 3, 8, 8-x h ^ ^ :7 □ 

[2. 3-h]< y u >-i-'i';i')-i (2H)-if u i^ymmmmm 

2-:t4^y-4-(3,4,8,9-x t Fn-6-^ h + ->-3,3.8,8-x h ^^^;i/:7 P 

[2, 3-h]^ y^^y u >-i-i';W-i (2H)-tf u i^>wm i, i-i>^^5";i/X5^;i/xx5^;i/ 

20 (10.1 g, 21.6 mmol) ^ .6Umm. (25 mL) 1 ^rBlMjir^bfco K 

99s;) 

•HNMR (CDCI3) (51.41 (6H, s). 1.53 (6H. s), 2.68 (2H. s). 2.98 (2H, s), 3.98 
25 (3H, s). 4.71 (2H, br s), 6.24 (IH, br s). 6.35 (IH, d, J = 7.0 Hz). 6.70 (2H, 
s), 7.72 (IH. d. J = 7.0 Hz)o 

2-:r^y-N-(3-k U >?x;0-4-(3, 4. 8, 9-5^ h ^ b F P-6-^ h^i/-3, 3, 8, 8-5=" h 
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5^g^;l/7D[2.3-h]-fV + y U>-l-<;i/)-l(2H)-l:fU>^>7-fel-7S F 

2- :t=^y-4-(3,4.8,9-r h7b N+'>-3,3,8,8-x h D 
[2,3-h]-fV:^/U>-l-<;W-l(2H)-t!U>^>l^i!*gi?*l (1.20 g, 2.68 mmol), 

3- T5ytf»J5^> (0.303 g, 3.22 mmol) ^^ZS 1-k HD^v'-lH-^>Vl- U7 
5 V'-;U— >!KfiliJ (0.821 g. 5.36 mmol) 0 N. N-i^p^^^Jl'^jNJPAT^ F (10 mL) ^ 

^)frT i-x5";i/-3-(3--:^^5";i'T5yyatf;i/);^;i'j}^i^-<s Hiii?^ 

(0.566 g, 2.95 mmol) ^MX. ^Ur 1 ^^$e>lC^MT 3 mm^^WiyTco E 

- (Sid ^^iS^y-iP/i^mx^^jW Jc-pb, i^ifx5';u-^i$^/-;i/j&^5S^iabT 
^Mit^m (0. 51 g. iix* m) ^Wco 

M 251-253 tio 

'HNMR (CDClj) 51.23 (6H, s). 1.40 (6H. s). 2.63 (2H, s). 2.68 (2H, s). 3.93 
15 (3H, s). 4.80 (2H, br s), 6.42 (IH, dd, J = 7.0. 1.8 Hz), 6.62 (IH, s). 6.75 
(lH,'d, J = 1.8 Hz), 7.20 (IH, dd, J = 8.4, 4.6 Hz), 7.52 (IH, d, J = 7.0 Hz), 
7.94 (IH, ddd, J = 8.4, 1.8, 1.4 Hz), 8.31 (IH, dd, J = 4.6, 1.4 Hz), 8.64 
(IH, d, J = 1.8 Hz), 9.82 (IH, br s)« 
'g-J5feM4 0 6 

20 2-:t=lry-N-(5-^/ U x;i/)-4-(3, 4, 8, 9-7^ h ^ t F U-&-;< h^'>-3, 3. 8, 8-x h 

^ ^ □ [2. 3-h] -iv^j^j >-i-r ;w -i (2h) - if u >^ >r -fe h r s h 

iR^ lOSK, 

ill^ 136-138 X: (MX5^;1/-/\:^U-»o 
25 'HNMR (CDCI3) 51.22 (6H, s), 1.31 (6H, s). 2.59 (2H, s), 2.66 (2H, s). 3.92 
(3H, s), 4.89 (2H. br s). 6.48 (IH, dd, J = 6.8, 1.8 Hz). 6.61 (IH. s). 6.80 
(IH, d, J = 1.8 Hz), 7.47 (IH, dd, J = 8.8, 4.0 Hz). 7.58 (IH, d, J = 6.8 Hz), 
7.70 (IH. t. J = 8.4 Hz), 7.93 (IH, d, J = 8.4 Hz), 8.21 (IH, d, J = 8.8 Hz), 
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8.47 (IH. d, J = 8. 4 Hz), 8.93 (IH, dd, J = 4.0, 1.2 Hz). 10.21 (IH, br s). 

l-(2-^y U -;V)-5-(3, 4, 8, 9-x h 7 h F h^i^-Z, 3, 8, 8-5^ h'7:^^)V 

y P [2. 3-h] -i V^J U >-l-'f ;W-2 (IH)-lfU -J J > 
5 l-(6-i^ □ D-3-lf U >^:i;i/)-3, 4, 8, 9-x h ^ t: F h4^i/-3, 3, 8, 8-t- h 7 

pt5^;U7D[2,3-h]-ry^y U> (0.78 g, 2.10 mmol) :feJ;tK^yU> I-:t=^^>^ 
Y—mm (3.05g, 21.0 mmol) ®h;l/X> (5mL)*3j;Wm (5mL)^^tC 25« 
:i:<fc7Km/imi§^ (1 mL) ^Uq^, 20 RtF^IUPi^g^^tfe. SfSS^tl{C)X7j<^iP 

2:1) 'mxsL'f-m^i^^m^x^'c^n.wi'^m (0.41 g, w 4i!g) ^ 

191-192 "Co 

15 'HNMR (CDCI3) (51.21 (6H, s), 1.52 (6H. s). 2.65 (2H, s), 2.98 (2H, s), 3.94 
(3H, s), 6.62 (IH, s). 6.74 (IH, d, J = 9. 2 Hz), 7. 55-7.63 (IH, m), 7.64 (IH, 
dd, J = 9. 2, 2.6 Hz), 7.69-7. 77 (IH. m). 7.88 (IH. dd. J = 8. 0, 1.4 Hz), 7.92 
(IH, d. J = 8.8 Hz), 8,04 (IH, dd, J = 8.0. 1.4 Hz), 8.12 (IH, d, J = 2.2 Hz). 
8.26 (IH. d, J = 8.8 Hz) o 

20 "^m^l 4 0 8 

l-d-'f y ^ / U ::i;P)-5-(3. 4, 8. 9-5=- h ^ t F P-6-pt h^i/-3. 3, 8, l-'rVvi^ 
^)Vy D [2, 3-h]-< y U >-l-<;W-2 (lH)-t! U i^y > 

#feo » 405Ko 
25 ill!^. 147-149 t: (B^^X^^jl/- A:^^-tJ-»o 

•HNMR (CDClj) a 1.16 (3H, s), 1.23 (3H, s), 1.41 (3H, s), 1.55 (3H, s), 2.63 
(2H, s), 2.75 (IH, d, J = 16.0 Hz), 3.22 (IH, d, J = 16.0 Hz), 3.90 (3H, s), 
6.58 (IH, s), 6.78 (IH, d. J = 9. 6 Hz). 7.62-7.80 (6H. m). 7.92 (IH, d. J = 
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8.4 Hz), 8.46 (IH. d, J = 5.8 Hz)„ 

^mm4 0 9 

1- [4- (3, 4. 8, 9-5^ h ^ b H D-6-p< h^i^-Z, 3, 8. 8-t- h y^^f-JVy D [2. 3-h] V 

u >'-i-'i';i/)-2-tf U5^:i:;i/]-2(iH)-^y u y > 

5 4-(3,4.8.9-xh^b v-3. 3. 8, 8-r h P [2. 3-h3 

y U>-l-'f;U)tfU>^> l-:r^->H (0.95g, 2.7inmol), 2-^DP:^r/'J> (1.8 
g, 11 mmol), 2551; ^b7Km/8^m^?K (0.7 mL) ^Ji^ZSWm (B.OmL) 0h;i'X> 
(S.S mL) 1 ^Pp^Jni^)ia?£bfeo KC^^S^^^a^TJ^^t^, SJSii^i^&TK 

^- (i^mx5^;v/^^it> 2:1 ot^i:i) rmmLx. m.u^^mco n^ntz 
m.m^^mm:i^'^)v-^^-^>^^nm^v. ^m\t^m (o.72g. » sen;) & 

15 m.-^ 190-191 -Co 

'HNMR (DMSO-de) 61.18 (6H, s), 1.24 (6H, s), 2.51 (2H, s), 2.67 (2H, s), 3.80 
(3H, s), 6.48 (IH, d, J=8.8Hz), 6.68 (IH, d, J=9.6Hz), 6.80 (IH, s), 7.26 (IH, 
t, J=7.2Hz), 7.40-7.48 (2H. m). 7.64 (IH, dd. J=4.9. 1.6Hz), 7.79 (IH, d, 
J=7.6Hz), 8.05 (IH. d, J=9.6Hz), 8.80 (IH, d, J=4.9Hz)o 

20 '&fiKM4 10 

1, 6-i^k H P-6-^^y-l-[4-(3, 4, 8, 9-t- 1- ^ k H P-6-;< h 4^5^-3. 3. 8, 8-t- h 

^^5^;i'7P [2. 3-h]-^ v=^^y u >-i-<;0-2-tf' J >'x;n-3-t!U vytjM^^ 

-^^011 4 0 9i:|WIIi(D:^^fe{cj;D. 6-i^PPz:n5^>7^ FSfflViT^Mfb^^^ 
25 #fCo W Z\%o 

•HNMR (CDCI3) (51.26 (6H. s), 1.38 (6H. s), 2.05 (2H, s), 2.69 (2H, s), 3.93 
(3H, s). 6.12 (2H, br), 6.59 (IH, d, J=9.6Hz), 6.62 (IH, s), 7.42 (IH, d. 
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J=5.0Hz), 7.78 (IH, dd, J=9.6, 2.6Hz), 7.90 (IH, s), 8.49 (IH, d, J=2.6Hz). 
8.59 (IH, d, J=5.0Hz)o 

1- (2-^OD-4-tfU >?-;i')-3,4.8. 9-xh^k h^->-3. 3. 8. 8-x h ^ 

5 ^^;i/7D[2.3-h]-ry^yu> 

4- (3, 4. 8, 9-7^ h ^ fc F D-e-^ h ^v-S. 3, 8, S-t" h ^ P< ^;i/:7 n [2. 3-h] V ^ 
J U >-\-^JV) h! U >^> H (2. 4 g, 6. 8 mmol) (D^t^i^mtV > (20 mL, 

210 mmol) mw.^ 30 mmmmvtco Kjtsm^^u^x^n^mk. ^TKtcav^fco 

4- (^4^1^>/Smx5";l/ 5:1 0tt3:l) T^f^bT. aig^^#fc. #6nfe 
ai^^«mx5^;i/-^^-lJ->:^>e.^^^b, afc^^tfihbT^Mfb'&ti (0.84 g» 
iR^ 33X) ^#feo 
15 Sl!.'^ 139-140 "Co 

'H NMR (CDCI3) (51.26 (6H, s), 1.37 (6H, s), 2.30 (2H. s), 2.70 (2H, s), 3.93 
(3H, s). 6.64 (IH, s), 7.27 (IH, dd, J=5. 2, 0.8Hz), 7.43 (IH. d, J=0.8Hz), 
8.44 (IH, d, J=5.2Hz)o 
^^M4 1 2 

20 l-(3-^PP-4-tf U>?n;i/)-3,4,8,9-Th^k HP-6-;>^ h^5>-3, 3. 8. 8-x h ^ 
^ 5^Jl/7 P [2, 3-h] V 7 >J > 

126-128 -C (^4^1^». 
'HNMR (CDCI3) 61.23 (3H, s), 1.30 (3H, s), 1.35 (3H, s), 1.38 (3H, s), 2.05 
25 (2H, s), 2.69 (IH, d, J = 15.7Hz), 2.80 (IH, d, J = 15.7Hz), 3.92 (3H, s), 
6.62 (IH, s). 7.31 (IH, d, J = 4.8Hz), 8.58 (IH, d, J = 4.8Hz), 8.63 (IH, s)o 

2- [2-:t=*^y-4-(3, 4, 8. 9-t- h ^ b F P-6-^ h =^^$^-3, 3, 8, 8-7=- hy^^)Vyn 
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[2,3-h]-l'V^y 'J>-l-<;U)-l(2H)-tfU>^r:;i/]-4-t:Ui^>:^>;W3l^=^^lJ-^ F 
l-(.2-^U □-4-tf U z^:=:}V)-^, i, 8. 9-t- h ^ k HD-6-p«. h^->-3, 3. 8. 8-r h y 
^5^;i/70[2,3-h3-l'V+/iJ> (1.0 g, 2.7imol), 4-trU i?>;^j;i/7t?^1}-^ F 
l-:t^^>F (2.9g, 21minol), 25% ^ihim/Mmmn (1.0 mL) 43J:tKI^^ (5.6 
5 mL) (D^iyU> (10 mL) 9 Ptf^iDiiM^l^fcc SJiS^Sr^^aSTJ^^^. 

^-y^)ti^^)V:fyyJ^^u^h^yy^'- (^□□3jN;i/A/p^i5^y-;i' 50:i 

10 20:1) i^mmvxs mM^^mtz. '^^nrcm.mmwmx9-)i^-i^^v9u}d)v 
x-T-;i/J:osj^ab. mmit^<^ (0.22 g. JR^ m) ^mrc. 

Mj^ 174-175 "Co 

'HNMR (CDCi,) (51.26 (6H, s). 1.43 (6H. s). 2.69 (2H, s), 2.76 (2H. s). 3.93 
(3H. s), 6.12 (IH. br). 6.43 (IH, d. J=7.3Hz), 6.63 (IH, s), 6.68 (IH, s). 
15 7.16-7.39 (IH, br), 7.78 (IH. d, J=4.4Hz), 8.01 (IH, d. J=7.3Hz), 8.33 (IH, 
s), 8.67 (IH. d, J=4.4Hz). 

l-(2-lf U p-M-i-iZ, 4. 8. 9-5^ h 7 fc: F n-6-^ F+v'-S, 3. 8. 8-r F 

7 D [2, 3-h] V + / u >-i --f ; w -2 (IH) - 1! u y > • 
20 ^^m4 1 3 tmm(D:^mz^y). kf'j>^> i-:t=^^>^F&ffiViTgm<t;'&ti^# 

' 'HNMR (CDCI3) 61.25 (6H. s), 1.42 (6H, s), 2.69 (2H, s), 2.78 (2H. s). 3.93 
(3H, s), 6.39 (IH, dd. J=7.1, 1.8Hz). 6. 62-6.67 (2H, m), 7-30-7.37 (IH, 1), 
25 7.80-7. 89 (IH. m), 7.96-8.00 (2H, 1). 8.57-8.60 (IH, m)o 
^^^4 1 5 

l-{2-^y ijri;i')-4-(3,4. 8. 9-7^F^t: Fa-6-^ F4^i^-3, 3, 8. 8-r F^T^^^JU 

7 p [2, 3-h] -f V ^ y u >-i-r ; w -2 (IH) - tf u >^ / > 
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Tco urn 2i%o 

m.^ 175-176 1: (mmj^^)v-^^ii-»c 

'HNMR (CDCI3) 61.26 (6H, s), 1.44 (6H, s), 2.70 (2H. s), 2.82 (2H, s), 3.94 
5 (3H. s). 6.45 (IH. dd, J=7.4, 1.8Hz), 6.63 (IH, s). 6.70 (IH, d, J=1.4Hz), 
7.61 (IH. td, J=7.6, 1.2Hz), 7.77 (IH. td. J=8.4, 1.4Hz). 7.90 (IH. d, J=8.4Hz). 
7.99-8.16 (3H, m), 8.27 (IH, d, J=8.8Hz)o 

^mi4 1 6 

3,4,8,9-T-h7t Hn-6-/ b4^>^-l-(4-;< h^->:7xn;i/)-3, 3->?;<5^;i'7 P 
10 [2.3-h]<V=^/U> 

^mmitmm(D:^m\zj:r)^ 4-7:iynhu;w<t 2,3-i^fcf<p-7-^h4^>' 

ill;^ 147-148 "C (Btmx5^;W- A^-^-^o 

'HNMR (CDClj) (51.23 (6H, s). 2.46 (2H, t. J.= 8.8Hz), 2.68 (2H, s). 3.87 (3H, 
15 s), 3.93 (3H. s), 4.37 (2H, t. J=8.8Hz). 6.61 (IH. s). 6.91 (2H, d, J = 8.7Hz). 
7.34 (2H, d, J = 8.7Hz), 

^mm4 1 7 

3. 4. 8. 9-5=- h 7 h H D -6- p< h ^ -y-Z, 3, 9, 9-r h 7 / 7 x 7 □ 

[2,3-h]'f y^7U> 

20 '^mmitmm(D:^mz^V). ^>y-hU;i'<i: 2,3-vfc:HP-7-p^h=^i/-3.3- 
i^^5^;i'-5-(2-^^;Wi-yp^:n;i/)^>\/7 7>*^e»^M'fl::^i^^#7t, W 

WiJ^ 142-143 (^^•^>-i^X.^)lJL-T-Mo 

'HNMR (CDCI3) 6 0.78 (6H, s), 1.18 (6H, s), 2.61 (2H. s), 3.93 (3H, s), 4.03 
25 (2H. s), 6.65 (IH. s), 7.32-7.44 (5H, m)o 
^^m4 1 8 

3. 3-i?X^;l/-3, 4, 8, 9-x h ^ k H P-6-;< h ^->-8, i-z^^^)V-l-y au^Diy P 
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-^MZ 0 6 tmU(D:^m\z^K). <>'/::ih^J}Vt 5-(2-x5";i/-l-yxn 
i^m 36X, 

m,^ 178-179 x: mmx'^Mo 

5 'HNMR (CDCl,) 5 1.07 (6H. t. J = 7.8Hz), 1.33 (6H, s), 1.94-2.18 (4H, m), 2.22 
(2H. s). 3.07 (2H. s), 4.01 (3H, s), 6.76 (IH, s). 7.57-7.67 (5H, m), 
•&^M4 1 9 

3, 4, 8, 9-x h ^ ti H n -6- ^ h ^ 5>-3, 3, 8, S-t" h ^ ^)V-l-y P [2, 3-h] V + 
16%o 

M 161-162 "C (ij7nD*;i/A-^W»o 

'HNMR (CDCI3) 61.25 (6H, s), 1.49 (6H, s), 2.65 (2H, s). 2.94 (2H, s), 3.91 
(3H. s), 3.93 (3H, s). 6.55 (IH. s). 

15 ^^m4 2 0 

3, 4, 8, 9-7^ h ^ b F P-6-^ h^i^-i, 3. 8. S-x h ^ ^ ^JV-l-y O [2, 3-h] V ^ 

3, 4, «, 9-x h ^ t: H P-6-^ h^iy-Z, 3, 8, 8-7=- h ^ 5^;i/-l-7 D [2, 3-h] -i'J^ 
yU>*;i/4^>^ ;<5^;i/XXx;i/ (1.49 g, 4.69 mmol) <D;^^y—)V (5 mL) ^ 

20 Mtc 5 M 7m<t^ h u ^A7mi^^ix\x. M-^^^ 60 t^T 5 mmmwvrco k 
^mmBmrn-r^mi^^ 3 mm^ML. mmit^m (1.50 g, jr^ 94x) 

25 'HNMR (DMSO-dg) 61.35 (6H, s), 1.41 (6H, s). 3.02 (2H, s), 3.17 (2H, s), 3.91 
(3H, s). 6.99 (IH, s)o 

3,4.8,9-xh^t KP-6->t l>:^>'-3.3.8.8-T- h^;<5^;i/-N-[2-(4-bfUi^n;i') 
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-^fifeMl 5 9 tmm(D:^mz^^. 3.4.8.9-xhvb nn-e-p^ h:^^i^-3.3.8,8- 

5 M 160-161 t: (i^-rv>^otf;i/x-x;i/-^4^lf»<, 

'HNMR (CDCI3) 51.15 (6H, s), 1.47 (6H, s), 2.59 (2H, s), 2.93 (2H, t, J=7.0 
Hz). 3.02 (2H, s), 3.68 (2H, q, J=7.0Hz). 3.89 (3H, s), 6.52 (IH, s), 6.93-7.02 
(IH, m), 7.22 (2H, d, J=6.0 Hz), 8.55 (2H, d, J=6.0.Hz), 

10 3.4,8,9-xh7b HD-6-;< h4^>'-3,3.a. 8-7^ h ^^5^;P-N-7xn;i/-l-r7 n 
[2, 3-h3-r 'J^y U >*;I/>J^^1J-^ H 

-^^^Jl 5 9 tmm(D:^miZ^^. 3.4,8,9-7^ h^t HD-G-^ h4^>--3,3,8,8- 

xh7;^5^;v-i-7P[2.3-h]-r y^y u ytDi^-^ymmmm^^UT:!^) >i)^^. 
^Mit-^mtimrc. m 6OX0 
15 to 175-176 x: mm:L^)v-^^-^»o 

'HNMR (CDCI3) (51.22 (6H, s), 1.48 (6H. s), 2.63 (2H, s). 3.21 (2H, s). 3.91 
(3H, s), 6.55 (IH, s), 7.14 (IH. t, J=7.4Hz), 7.38 (2H, d, J=7.4Hz). 7.68 
(2H, d, J=7.4 Hz), 8.84 (IH, s). 
^^m4 2 3 

20 N-(1-Tlf If i^i^O [2.2.2] h-3— T ;i/)-3, 4, 8, 9-7^ h ^ k F P-6-/ h^v- 
-3, 3, 8, 8-x h ^;^5^;i'-l-7 o [2. 3-h]-f V U >:^3;l/3j^^1i-5 H 

15 9 tmU<D:^m\ZJ;: D ^ 3. 4. 8. 9-7^ h ^ b H P-6-^ h^>'-3, 3. 8, 8- 

X h^/^;i/-i-7 D [2, 3-h]'r u >:^)i^ym^m^^^rs 3-7 a /-i- 

71f b'>^ P [2. 2. 2] :t^^>f)^^. mm^t^^^Wco W 60«p 

25 m.^ 139-142 x: mwt:r.^)i-^^-^»o 

'HNMR (CDCI3) 61.17 (3H, s), 1.19 (3H, s), 1.48 (6H, s), 1. 62-1.86 (4H. nO, 
2.02-2.10 (IH, m), 2. 58-2.66 (IH, m), 2. 59 (2H, s), 2.80-2.98 (4H, m), 3.14 
(2H, s). 3.35-3.49 (IH, m), 3.89 (3H, s), 3.97-4.08 (IH, m), 6.52 (IH, s). 
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6.96 (IH, d, J=7. 2 Hz). 

3, 4. 8. 9-T- h ^ b H n-G-T^ h^5/-3, 3->?^5";V-l-(2-^xn;i/) 7 n [2, 3-h] -f 
;/io W 23«. 

122-125 (^^+h»o 
'HNMR (CDCI3) 51.23 (6H, s), 2.67 (2H, s), 2.73 (2H. t, J = 8.6 Hz). 3.93 
10 (3H, s). 4.43 (2H. t, J = 8. 6 Hz), 6.60 (IH. s). 7.01-7.09 (2H,.ib), 7.^35 (IH. 
dd, J = 5.0, 1.4 Hz)„ 

^« 4 2 5- 

3',4'->^t Ha-6'-^ h^v-3'.3'-i^;j^5";i/-r-7x:2;i/Xtfn[v'i:7D^>i5' 
>-l,8' (9'H)-7n [2, 3-h]-1'y4^y U>] 
15 ^>'/:=-h^J)V (0.700 g, 6.50 mmoi) 0h)VX.> (5 mL) ^^XMWt (5 mL) m 

m\z^}^rmmm. (cemu ^tiSTLfco ^m^mK)^^. 7-p^h^'>-5-(2-y5^ 

;M-ya^n;i/)Xt!D[^>V7^>-2(3H),l'-xi7D^>^>] (1.29 g, 5.00 

mmoi) ©h;i/x> (5mL) mm^M^. 80 "CT 1 mmmwiyfco KJ^^W^miZ^ 
mx^;i/ 10:1) \zmv.mmjL^}v-^^ii->f)^^n^^vxmmit^m (o.87g. 

IR^ 48!i;) $#;'Co 
il!,^ 130-131 "Co 

25 'HNMR (CDCI3) (51.25 (6H, s), 1.43-2.05 (8H, m), 2.32 (2H, s), 2.69 (2H, s), 
3.91 (3H, s), 6.60 (IH, s). 7.38 (5H, s). I 

3' , 4' -z^t F P-6' -p^ h^zy-i' , 3' -i?^5^;i/-r -(2-5^XX;i/) X bf P [>-i^ 
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mik 142-143 V mm:x:^)i-^^'^»o 

5 'HNMR (CDCI3) (51.22 (6H. s), 1.54-2.10 (8H. m), 2.65 (2H. s), 2.67 (2H, s), 
3.92 (3H, s). 6.59 (IH, s). 7.03 (IH, dd, J = 5.0, 3.6 Hz), 7.07 (IH. dd, J 
= 3.6. 1.4 Hz), 7.35 (IH, dd, J = 5.0, 1.4 Hz) o 

^mm 4 2 7 

4-[3'.4'-i^l:: H D-6'-^ h^^^-3',3'->^/5^;i/7. tfO Liy^U^>f > 
10 -1.8* (9'H)-7n[2.3-h]<V4^y U >]-!'-<;!/] tfU>^> 

-^tJ^ftfco W 12%o 

205-207 (i^mx5";p-A:^ij-»„ 

•HNMR (CDCI3) (51.23 (6H, s), 1.47-2.09 (8H, m), 2.56 (2H, s), 2.67 (2H, s), 
15 3.92 (3H, s), 6.62 (IH, s), 7.39 (2H, d, J = 5.0 Hz), 8.24 (2H, d, J = 5.0 
Hz)o 

-^^^^4 2 8 

8,8->^X5^;|/-3,4.8,9-T-h^t: h*0-6-/ h^->-3, 3->?p^5^;Wl-7xx;i/7a 

[2,3-h]'f y^y u >iim^ 

20 ^>\/-h'j;i/ (0.670 g, 6.50 mmol) CDh;WX> (5 mL) *5j;t)^B^ (5 mL) J§ 
^{;:J!K}^T^i5i^ (0.6 mL) ^^ilTL.fco im-m.^OW^. 2, 2->?X5";i'-2. 3->^ 
h FD-7-^ h^v'-5-(2-p^5";v-i-:/n^x;i/)^>\/7^> (i.30 g, 5.00 

mol) (Dh;PX> (5 mL) 80 t:T 1 BfffiMi^bfe. JKlSM-^trt^K 

i?x^;i/ 10:1) (cffcL. ^sfb'a-tioM:^»^#yco cintc 3.35 Mm^i^7Km/ 

XiS^y-;i/^M (9.61 mL) ^iPA. ^^JE^illbfCo ^^tSv'X^^^X-T^jW^e, 
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i^s-fb^-fr. wm:s:-^)Vf)^^nm^i^x^mit'^m (o.69 g. w ssx) ^ntco 

Mj^ 167-169 t:o 

'HNMR(CDCls) 50.78 (6H, t, J = 7.4Hz), 1.58 (2H, q, J = 7.4Hz), 1.60 (2H, 
q, J = 7.4 Hz), 1.70 (6H, s), 2.20 (2H. s). 3.02 (2H, s), 4.02 (3H, s). 6.73 
5 (IH. s), 7. 28-7.72 (5H, m)o 
^^^Sj4 2 9 

8,8->^X5^;W3.4,8,9-xh^k HP-6-^ h:^e/-3, 3-5^/5" Jl'-l-(2-5^X-;i/) 

7 o [2, 3-h] -r V ^ / 'J >Mm^ 
10 i^^nrco 2o»o 

Bj^ 152-154 -C (mmx^Jl^-z^X^JVX-T'Mo 

'HNMR (CDCI3) 50.84 (6H. t, J = 7.4 Hz), 1.60-1.72 (4H, m). 1.66 (6H. s), 
2:56 (2H, s). 2.98 (2H, s), 4.02 (3H, s). 6.71 (IH, s), 7.29 (IH. dd, J = 4.8. 
3.8 Hz), 7.81 (IH, dd, J = 4.8, 1.2 Hz), 8.06 (IH, dd, J = 3.8. 1.2 Hz)„ 
15 ^^«SJ4 3 0 

4- (8, 8- vX5^;W3, 4, 8, 9-x h ^ fc H h ^i^-3, 3->^^ ^)ly □ [2, 3-h] < 

20 Sm.-^. 184-186 =C (|^^X5^;|/)„ 

•HNMR (CDClj) 50.84 (6H, t, J = 7.4 Hz), 1. 60-1.73 (4H, m). 1.67 (6H, s). 
2.43 (2H. s), 3.03 (2H. s). 4.04 (3H. s), 6.75 (IH. s). 7.74 (2H, d, J = 6.8 
Hz), 8.34 (2H, d, J = 6.8 Hz)c 

25 l-(6-^5^;i'-2-+y U x;i/) -5- (3, 4, 8. 9-r h ^ t H D-6-;< h +>'-3, 3. 8. 8-r h 

y^^)vy\n[2, 3-h]'f v^y u >-i-r;W-2(iH)-tru5^y > 

N-[2-(2, 3-S?t Hn-7-^ h^->-2. 2->'7^5^;W5-^>y'7^-;l/)-l, l-z^^^)V 

x^jW-i.a-v^fc FD-i-(6-^5^;i'-2-^/ ux;w-6-:t-^y-3-i^u>^>;^j;i'Ji^ 
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F (0.70g, 1.4jiiinol) (Z)pr+->^'fliU > (S.OmL, 54minol)^|^^ 4.5 B# 
(A:^^it>/I^^X5^;P 2:1 ©^1:1) TlfilSLT. %^ntdm^ 

' ^A4^-9->-$^-rvyDtr;i/x-x;wiD]g5^SLv ^m^^m (o.is 

19%) ^nr^o 

mjk 201-202 "c (A^ij->->'-ry7'otf;px-xjWo 

10 'HNMR (CDCI3) 51.21 (6H. s), 1.51 (6H, s), 2.56 (3H, s), 2.65- (2H, s), 2.98 
(2H, s), 3.94 (3H, s). 6.62 (IH, s), 6.73 (IH. d. J=9.4Hz). 7.55 (IH, dd, J=8.8, 
1.8Hz). 7.61-7.67 (2H, m), 7.87 (IH, d. J=8.8Hz), 7.92 (IH, d, J=8.6Hz), 8.10 
(IH, d, J=2.6Hz), 8.16 (IH, d. J=8.8Hz)o 
^^M4 3 2 

15 l-(6-i^PP-3-trU>^x;i/)-3,4,8,9-xh^t Hn-6-^ b4^>/-3, 3,8. S-'r b ^ 

)^^jvyu[2, 3-h]-r y u > 

^fifeM4 3 1 tmm<D:^mz^D. 6-i^PP-N-[2-(2.3-i^t:FD-7-^ h4^$^ 
-2, 2->?^5^;i/-5-^>l/7 7X;i/)-l, \--J:A^)VX^M-^-}£^) z^>tJ}Vt^^1ir 
5 ]^-^^^mmit^m^mCo IR^ 40%c 
20 'HNMR (CDCI3) 61.25 (6H, s), 1.36 (6H, s), 2.28 (2H, s), 2.70 (2H, s), 3.93. 
(3H, s), 6.63 (IH, s), 7.38 (IH, d, J = 7.8Hz), 7.74 (IH, dd, J = 7.8, 2.2Hz). 
8.42 (IH, d, J = 2.0Hz). 
^^m4 3 3 

2. 2-Jy^^)Vy°u;-^>m [5- [3- (3, 4, 8, 9-x h ^ t F P-6-7^ v-3. 3. 8, 8-5^ 

25 hy^'f^JVya [2, s-hl-r 74^7 U >-\-^)V) :7xx;i/]-iH-x h ^y-;i/-i— r 

3-(lH-xh^\/-;i/-5-f;0^>yxhU;i' (0.587 g, 3.4iniD0l) &h;i/X> (5 
mL) :feck«i? (5idL) {cMLT, %nyxWmm. (0.4inL), ^V^T l-(2,3- 
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>^kHD-7-^ b4^>'-2.2->?^^;l/-5-^>'^/>'^:::;l')-2-p<5^;i/-l-':/PAV- 
)V (0.751 g, 3.0 mmol) (Dh)VX.ymM^^U?i. 80 "CT 3 mmmWl'Tco Rits 

ml) \zmf}>Vmn:^^)'yj^ O.ng, S-Ommol) t}dJVm^UU^^)V (1.04inL, 
7.2 mmol) *SP;^T^fiT 18 I^F^M#bfe, KJtM'BtmiZ^^^M^. B^^X5=- 

(1:1) tf^^nm^hxmm^^m (0.122 g, jr^7.8x) 

134-136 t:o 

'HNMR (CDCl,) 51.22 (9H, s), 1.26 (6H, s), 1.29 (6H. s), 2.25 (2H, s), 2.72 
(2H, s), 3.93 (3H, s), 6.52 (2H. s), 6.64 (IH, s), 7.5-8.3 (4H, m)o 
15 '&fKM4 3 4 

5-[3-(3. 4, 8, 9-5^ b ^ t F h ^ v-3, 3, 8, S-x h ^ ^^;l/7 o [2, 3-h] 7 

u >-i-r ;i') 7xx;n-iH-x vy'/-)v-\-m^ -rv^) 
5-(3->'y/7aix;u)-iH-xh^\/-;w-i-im /5^;i/xxt-;1/ (0.730 g, 3.0 

mmol) S:h;i/X> (5mL) ^^XMm. (5mL) (C^5!)^LT, 5!K)%TTii?ii? (0.4mL), 
20 ^ViT l-(2,3-S^t:HD-7-^ h^->-2.2-v^5^;i/-5-^>V'7 7X;i/)-2-p<5^;i/ 

-i-yD/v-;i/ (0.751 g, 3.0 mmol) <o h )V:Lymw.^ls\7i.. 80 x:x 4 UtTO 

r^hU'^/ATK^^gr^jD^^T pH7 a:DT, #UX^l/>y;P [MCI GEL CHP20P (H 
25 (3:7) T*^EHUT@e<lH:8'^*J6TXi5^y-;i/^)t«ILm#. ^c^^iK^iiL' 

T^iB-fb-^tf (0. 68 g. m) ^ntco 

mM. 180 "Co 

'HNMR (DMSO-dg) 61.17 (6H, s). 1.19 (6H. s), 2.26 (2H, s). 2.67 (2H, s). 3.82 



wo 03/035650 PCT/JP02/09760 

439 

(3H. s), 4.97 (2H, s), 6.83 (IH, s), 7.4-8.2 (4H, m). 

3, 4, 8, 9-x h ^ t: K b^v-S, 8-^p^5^;Wl-7xn;i/7 O [2, 3-h]-r y ^ 

5 N-[2-(2, 3-5^ t Hn-7-^ 2-i?^^;i/-5-^>V7^n;Wx5";W^>X 
T^H (2.93g, 9.00ininol) O^-yUy (30 mL) BMmz:t^-yM.<t^) > (3.4iiiL, 

36 mmoi) ^jp^, 5 i^fB^MMii^^ ^iST 15 mmmwhtzo ^mw^^^^ 

5 M ymitirhO^Aymm (35 mL) ^JP;1. ^iCTK (100 mL) t^V^fCo 
7jcS^i^X5^;i/X-x;PT2|EljSmb, ■&t)#?tW^Ji^ 2 M ^mT2|elJ4aiL/ 

^D->mmx.=^)v 2:1 1:2) ^mit^mommmM^mzo 

mmj:-^)V (15 mL) 4 M •^ft;7fcm/S^mx5^;P^^ (3 mL) SrSnA. ^ 

15 fflL'feH#^6^.i^X5";i'X-x;i'm^bTSII'fb-&^ (2.10g,iR^ 68X) ^ 

213-215 

'HNMR (CDCI3) 51.36 (6H, s), 2.35 (2H, s), 3.08 (2H, t, J = 7. 3 Hz), 3.96-4.08 
(2H. m), 4.02 (3H, s). 6.82 (IH, s), 7.54-7.77 (5H, m), 14.50-14.80 (IH, br). 

20 ^muse 

3, 4,8. 9-r h 9 b H D-6-^ h=^->-3. 8, 8- h ^) :^^)l-\-y x.=-)Vy P [2, 3-h]-f 

-5-^>yy^x;i/)-i-^5^;i/X5^;i/]^>XT^ ^yJ/^&SS'fb'&i^^lifco W 
25 71X0 

Mj^ 133-134 r (^^iJ->->?<yyptf;i/x— 

'HNMR (CDCI3) (51.29 (3H. s), 1.35 (3H, s), 1.47 (3H, d, J=7.0Hz), 2.17-2.25 
(2H, m), 2.44-2.73 (2H, m), 3.47-3.66 (IH, ra), 3.92 (3H, s), 6.65 (IH, s). 
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7.40 (5H, s)o 

3, 4, 8, 9-x h 7 b H h^z^-Z, 8. 8- h U p^5^;i/-l-(4-lf U i^-JW) 7 D 

135-136 V i^^D->-z^Ji^)VJi-'r)V) . 
'HNMR (CDCij) <51.30 (3H, s), 1.37 (3H, s), 1.47 (3H, d, J=6.8Hz), 2.19-2.37 
10 (2H. m), 2.45-2.75 (2H, nO, 3.51-3.66 (IH, in), 3.93 (3H, s), .6.67 (IH, s), 
7.37 (2H, d, J=5.8Hz), 8.68 (2H, d, J=5.8Hz)o 

^f$.m4 3 8 

3, 4, 8. 9-T- h ^ k H P-6-p«. h+v-8, 8-i^7^5^;i'-l-7xn;i/-3-7 D [2. Z-hUV 

15 Q!-(^>l/-r;V75/)-2.3->?bh*n-7-^ h^-y-2,2-J)^^)V-^-^>'/yy> 
y'uA>^ ^9^;i/X7>x;U (2.8I g, 7.33 mmol) 43j:lK^^->:^'fbU> (15 mL) 

'(Du^m^ 100 "CT 2.5mrmwi^rc. Rjt^m^i^^mmm^L. mmz^^j;: 

1:2) i^mx5^;u->^-ry:/ntf;i/x-x;Wie.i^^<b$-&T^Mib'&ti 
(1.41 g, W 53a;) 

iH* 182-184 t:o 

'HNMR (CDCI3) 61.29 (3H, s), 1.35 (3H, s), 2.20 (IH, d, J = 16.3 Hz), 2.31 
25 (IH. d. J = 16.3 Hz). 2.86-3.10 (2H, m). 3.82 (3H, s), 3.93 (3H, s), 4.24 (IH, 
dd, J = 12.0, 6.6 Hz), 6.69 (IH, s), 7.35-7.51 (5H, m). 

^m^i 439. 

N-[3' -(3, 4, 8. 9-f - h ^ b H O-6-p^ h +->-3, 3, 8, 8-r h ^ ^J^'y D C2, 3-h] < 
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V / U >-i -f ; W [1 , r - tf 7 X - ; W -4-< ; W 7' a ;^ >7 s F 

-^miS 0 tmm(D:&m\Z^r) 3'-(3.4.8. 9-rh7tHn-6-^ h+S^-S. 3.8.8- 
. -5^ h ^ ^ :7 a [2, S-h] < V ^ / U ^-l-f [l , l ' - 1' 7 x W -4-7 S >4d J; 
t;yntf:t:=.;^^nU H/{>^6^M^b^%^#fco W 92!i;o 

5 il/^ 176-184 V mnx9-M-i^X^)VX-^)i^). 

'HNMR (CDCI3) 6 1.20-1.32 (3H, m). 1.27 (6H. s), 1.29 (6H, s), 2.26 (2H, s). 
2.40 (2H. q. J = 7. 6 Hz), 2.71 (2H, s), 3.93 (3H, s), 6.63 (IH, s), 7.26-7.68 

(9H, in)c 

10 N-[3'-(3.4,8,9-'T-h^t Kn-6-p^ h^v--3,3,8,8-'r h^7^5^;i/.7n [2,3-h]-f 

v4^y u >-i— r;w a, i'-b*7xr:;i/]-4-r;w-2,2-e?^5F;i/7'D;i>T$ h 

^m\S 0 t^moz^mz^K) 3'-(3,4.8.9-5^h^l:: h^>/-3. 3, 8, 8- 

X h 7 >^ 7 p [2. 3-h] < y + y U ^-i-^ [i , r - tf 7 x -4-7 ^ > <J: h 

15 189-193 t: (WFmx^)V-i^JL'^)\^JL-T-)l-^^^»o 

'HNMR (CDCI3) 51.27 (6H, s), 1.30 (6H, s), 1.34 (9H, s), 2.26 (2H, s), 2.71 
(2H, s), 3.93 (3H. s), 6.63 (IH. s). 7.32-7.50 (3H, m). 7. 53-7.70 (6H, m). 

2. 2. 2- h U 7;p:tP-N-[3' -(3. 4,, 8. 9-5^ b ^ b H D-6-^ h^i^-Z, 3, 8, 8-5^ h y 

20 p<>^;i/7o [2,3-h]-r y=^^y u >-i-i' [i,i'-tf7x-;i/]-4-'f ;i/]7-t h75 

F 

3* -(3, 4. 8, 9-T- h ^ b F D-6->t h=^^S^-3. 3. 8. 8-r F ^^5^;i'7 □ [2. 3-h]-r 
7U>-1— r;i/)Cl,r-tf7x-;V]-4-75> (192 mg> 0.450 mmol) ^ScfctJ^hUX 
' ^;i/75> (82jtiL. 0.59 mmol) (^■rh^fc:Fn7^> (1 mL) ?^'MfC. ^?^TM 
25 :^h^Jy)V:tuWm (70mU 0.50 mmol) ^JilTb. IQ ^mmWLrco K 

xnm. mmvTco ymmmx.^)i^-^^D->-^^ e>M^{t:^-&T^^<b^% (222 
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1!;^^ 149-154 *C, 

'HNMR (CDCI3) 61.28 (6H, s). 1.32 (6H, br s), 2.02 (2H. s). 2.76 (2H, s), 3.94 
(3H, s), 6.65 (IH, s), 7.29-7. 59 (8H, m). 8.95-9. 20 (IH, m). 
5 -^^^^4 4 2 

N-[3' -(3. 4, 8, 9-x h ^ t H h^->-3, 3. 8, 8-x hy)^^)Vyu [2, 3-h] 

-&«3 0 tmm(D:^mz^r) 3'-(3,4,8,9-5^h^t Hn-e-^ b^^^v-S, 3.8,8- 
T- hy^^'^JVy P [2. 3-h] -i V^J U y-\-<)V> [1, r -tf 7x-;W-4-75 

204-207 "c mnx.^)\^-'^^-^y). 

'HNMR (CDCI3) 61.27 (6H, s), 1.30 (6H, s), 2.27 (2H, s), 2.71 (2H, s), 3.93 
(3H, s), 6.63 (IH, s), 7.34-7.38 (IH, m), 7.42-7.64 (8H, m), 7.67-7.73 (2H, 
m), 7.87-7.92 (2H, m), 7.94-8.07 (IH, m). 
15 '&^!K^J4 4 3 

[3' - (3, 4, 8. 9-x V=>\lY n-6-^ b ^^S/-3, 3. 8. 8-x h ^ ^ 5^;i/:7 D [2. 3-h] -i V 

^/ u y-x-iM [1, i'-H7x-;w-4-'i';i/];^7;i/A5 ✓'m ^5^;i/X7.x;w 

3' - (3, 4, 8, 9-x h 7 1 H n-6-^ h+'>-3, 3, 8. 8-r h 7^5^;l/:7 P [2, 3-h] -f 
y U >-!--< J0 [1.1' -lf7xn;W-4-T5> (192 mg, 0.450 mmol) ©xh^tH 
20 n:7^> (1 ml) '^mz.^Wd-Y^X'O K (72 mg, 0.68 mmol) ©zK (0.5 mL) 

^JPA. ^?^TiJ7DPc^2i?^5^;i' (43AtL, 0.54 mmol) ^^g.T^ NMT 15 ^i^r^M 
li^Lfeo KlS^i'&tfJCTK^DP^. B^mx5^;i/T2|plJftfflbfeo -g-tpiirfe Willi *7K 

■ i^U/co ^t6^Wx^;i/->?x5";i/x-7^;W/0^e,^^{b$-&T^M{b^«^ (165 

25 mg, JR¥ 76X) 
Si!^ 129-133 "Co 

'HNMR (CDCI3) 51.27 (6H, s), 1.30 (6H, s), 2.26 (2H, s), 2.71 (2H, s), 3.79 
(3H, s), 3.93 (3H, s). 6.63 (IH, s), 6.69 (IH, br s), 7.34 (IH, dt, J = 7.7, 



wo 03/0356^0 



443 



PCT/JP02/09760 



1.5 Hz), 7.39-7.49 (3H, m), 7.52-7.63 (4H. m). 

N- [3* -(3, 4, 8, 9-T- h ^ ti H h +S/-3. 3, 8, 8-t- h y ^'^)Vy D [2, 3-h] 

V 4=- / u >-! --f [1 , 1 ' - 7 X - -4-'f ;w A 7 a f 

5 (0.5 ml) Jc3!l<?pT»@^i^ (0.13 mL. 1.4 mmol) &?^Tb, mWV 30 ^ 

mmwiyito n^ntcmmiz 3' -o. 4, s, g-x h 9 b h h^^^-z, 3, s, 8-t- 

h^^^;P7n[2,3-h]-ry^y u>-i-<';W[i.i'-tf7xr.;i/]-4-Ta> (192 

mg, 0.450 nimol) ^iOX., ^MT 1. 5 BtF^m^UrCo ^m?^*:?- h U (1.85g, 
22.0 mmol) 0!)7K-PiiX5^;WM^(CS/S?!i^t)^?iTU^ S^^X^^Jl/T 2 HlJfi 

m (196 mg. tm %%) 

129-133 

•HNMR (CDCis) (5 1.24-1.32 (12H, m). 2.26 (2H. s). 2.73 (2H. s). 3.93 (3H. s), 
15 6.63 (IH, s). 7.05-7.17 (IH, m). 7.32-7.64 (8H. m), 8.36 (0.6H, d, J = 1.8 
Hz), 8.72 (0.4H, d, J = 11,2 Hz)„ 

2-(T-lr9";VT 5 y )-N-[3' -(3, 4, 8, 9-x h 7 k H D-6-^ h ^->-3. 3. 8, 8-t h 7 

^^)vy u [2, 3-h]-f y=^y u y-\-<}V) [i. r-b'7x-;n-4-r ;W Tir 

20 F 

3' - (3. 4, 8. 9-T F 7 b H U-e-p^ h ^Irv'-S. 3, 8, 8-t h y^^)Vy P [2, 3-h] -f V 4^ 
/U >-l-'1';i/)[l,r-b:7xn;i/]-4-7a> (171 mg. 0.401 mmol). N-T-fe^;!/ 
'^niyy (52 mg. 0.44 mmol) ^i^XS 1-b FD^'>-lH-^>\/h U T\/-;i/ (68mg. 
0.44 mmol) (D N,N->?^5^;^3i^;^AT5 F (0.5 mL) mm\^ l-X5^;i/-3-(3-i^p^ 
25 =^}V7^J':fU\i)V)ti)Vi^-J^^ HJiB?^ (100 mg, 0.522 mmol) ^1X\X> 
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Sl!^ 218-221 -Co 

'HNMR (CDCI3) 61.28 (6H. s), 1.29 (6H, s), 2.10 (3H, s), 2.52 (2H, s), 2.73 
(2H, s), 3.93 (3H, s). 4.08 (2H, d, J = 5.4 Hz), 6.45-6. 55 (IH, m), 6.63 (IH, 
5 s), 7.31-7.36 (IH, m). 7.43 (IH, t, J = 7. 7 Hz), 7.49-7. 60 (6H, m),. 8.73-8.87 
(IH, m). 
-^^^4 4 6 

N-^ 9-)V-W - [3: - (3, 4, 8, 9-x h ^ k H n-&-^ h ^S/-3, 3. 8, 8-7=- h y^'^Ay n 

[2, 3-h] -f V y u >-i-^ ;u) [1 , r - tf 7 x:n;i/] -4-r mm 

10 3' -(3, 4, 8, 9-x h 7 1 H P-6-^ h^>'-3, 3, 8, 8-x h ^/^;i/7 a.[2, 3-hK 

y U>-l-'r;P)[l.l'-H'7x-;W-4-T5> (171 mg. 0.401 mmol) ©^'PD*;!/ 

A (1 mL) mmK^'Ji^rym^^JV muU 0.44inraol) ^JilTb. ^MT 3.5 

^yy^- mmj^^M \zm\^. mmit^m (m mg, w m) ^mtco 

15 ^^Mo 

•H MR (CDCI3) (51.29 (12H, s), 2.25 (2H, s), 2.74 (2H, s), 2.77 (3H, d, J = 
4. 5 Hz), 3.93 (3H, s), 5.05 (IH, brs), 6.64 (IH, s), 6.98 (IH, br s), 7.25-7.33 
(3H, m), 7.38-7.45 (3H, m), 7.49-7.57 (2H. m)„ 
-^^^4 4 7 

20 4-:t4^ V-4- [ [3' - (3, 4. 8, 9-x h ^ h H D-6-;< h ^ v-S, 3, 8, 8-7" h ^ ^ U 

[2, 3-h] y 4^ yu ^-i-r ;i/) ci , r - tf 7 x:n;w Mr^/mm 

3* -(3, 4. 8, 9-5^ h ^ k H 0-6->^ h^>'-3, 3, 8, 8-x h ^^^^JW^ D [2, 3-h] 

y U>-l-'1';W[l,r-k7x:i;W-4-7^> (192 mg, 0.450 mmol) ©xh^kF 

n77> (1 mL) ^|^tC^7j<llA^i? (45 mg, 0.45 mmol) o:)f-hy\i^uyy> 

25 (0.5 mL) 50 2.5 mmm^htco m-m-^^^Msm^u m 

i$^y-;u 5:1) \zmv. mm^t^m (219 mg, ik^ 92X) ^mco 
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'HNMR (CDCI3) (51.26 (6H, s), 1.38 (6H, br s), 2.24 (2H, s), 2.46 (4H, br s), 
2.81 (2H. s). 3.94 (3H, s). 6.65 (IH, s). 7.25-7.60 (7H, m), 7.61 (IH. s), 
.9.45-9.75 (IH, br)o 

5 N-p^5^;i/-N-[3'-(3,4,8,9-r h7b HP-6-^ h^->-3. 3, 8. 8-x h ^P^^^^W:? P 
[2,3-h]'ry=t^y U >-l-^)V) [l, l'-b*7x-;W-4-<;l']7ir hT^ H 
^^m7 4 tmm<D:^m\Z^ D N-[3'-(3,4.8.9-xh^h HD-6-^ h^'> 

-3, 3, 8, 8-f - h ^ ^ 7 P [2. 3-h] < V ^ / U >-l— f ;W [1 , 1' - 1: 7 x -4- 

10 #^si, 

'HNMR (CDCI3) 51.27 (6H. s), 1.30 (6H, s), 1.92 (3H, s), 2.26 (2H, s), 2.71 
(2H, s). 3.29 (3H, s), 3.93 (3H, s), 6.63 (IH, s), 7.20-7. 30 (2H, m), 7.34 
(IH, dt, J = 7.6, 1.5 Hz), 7.48 (IH, t, J = 7.6 Hz), 7.58-7.69 (4H, nOo 

15 3* - (6-:/ h=^->-3, 4, 8, 9-x h ^ b H P-3, 3, 8, 8-x h^^^JUyu [2, 3-h] -iV^ 

yu>-i-<;0 [i,r-b7xn;w-4-T5> 

l-(3-7'Dt7xn;P)-6-7' >^>--3, 4, 8, 9-x h 7 1 FP-3, 3. 8. 8-r h^/^^iV 
7P[2,3-h]-rV^/U>lii!ig (493 ing> 1.00 mmol) CD 1, 2->?^ h+v'X^^ - 
(3iiiL), JL^/~)V (l.SmL) :iB^ZS7K (l.SmL) ^^JCm^:^ h U "^A (265 mg. 
20 2.50iiunol), 4-(4, 4, 5. 5-x h^^^;i/-l, 3, 2->?:t^1j-j}^P^ >-2-r;i/) TnU > 
(263 mg. 1.20 mmol) h ( h U 7xZi;PzKX7^ » A°7>^'>A (0) 

(24 mg. 0.021 mmol) ^Isa^. ^^^H^T 80 t:T 14 mmUmiyito ^^M^ 

mz7K^n^. iMx5";i/T 2 [gam Lfco ^t>-^rc^mm^^^s o. 5 m mmt 

>/Smx5^;i/ 3:1 CD^ 2:1) i^mx^^jlz-^^it^/O^&II^^BLTgM 
{k'&^f (373 mg. W SOX) §#fc. 
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M 148-150 -Co 

'HNMR (CDCI3) (5 0.98 (3H, t. J = 7. 3 Hz), 1.26 (6H. s), 1.28 (6H; s), 1.38-1.60 
(2H, m), 1.74-1.91 (2H, m), 2.24 (2H, s), 2.68 (2H, s), 3.72 (2H, br s), 4.10 
(2H,.t, J = 6.9 Hz), 6.61 (IH, s), 6.74 (2H, d, J = 8.4 Hz), 7. 25-7.32 (IH, 
5 m), 7.35-7.47 (3H, m), 7.51-7.59 (2H, in)o 

N- [3' - (6- >^ h ^ -y-Z. 4. 8, 9-t- h ^ t: H D -3. 3. 8. 8-x h 7 P< 7 D [2, 3-h] -i 

V ^ J U >-i ;i/) [1 , 1 ' - If 7 X n;!/] -4-1- ;W y -k h 7 5 H 

-^^iSMS 0.hl^#©;5^^}CcfcO 3'-(6-7>^->-3.4,8,9-xh^t:HP-3,3,8,8- 
10 T h ^^5^;i/7 P [2, 3-h] V4^/ U y-\-^)V) [1, r - H7x:2;U]-4-T5 >;a^ & 

M 202-204 t: (i^mx5";i/->?x5^;i/x-x;Wo 

'HNMR (CDCI3) <5 0. 98 (3H, t, J = 7.4 Hz), 1.28 (12H, s), 1.38-1.59 (2H, m), 
1.74-1.91 (2H, m), 2.15 (3H, s), 2.23 (2H, s), 2.70 (2H, s), 4.11 (2H, t. J 
15 = 6.8 Hz), 6.62 (IH, s). 7.29-7.60 (8H, m), 7.72 (IH, br s)o 

4-75/ -3' - (3, 4, 8. 9-7" h ^ fc F n -6- ^ h 4^ S^-3, 3, 8, 8-7" h ^ ^ 7 D 
[2,3-h]< V4^/ U >-l-^JV) [1, l'-H7xx;i/]-3-:^j;i'jJ?>m ;<^)VJi7.7;Jl^ 
l-(3-:/D^:7 xr.;W -3, 4, 8, 9-x h ^ k F n-6-;< F^5>-3, 3, 8, 8-x hy)^^)l 
20 yu[2,2-h]-iV=¥y 0> (1.66 g, 4.01 mmol). 2-T^y-5-(4,4,5,5-xh^^, 

5';^-l.3,2->?:^-^1^7j^D^>-2-r;^)^s#i? p^5^;px7.x;i/ (1.22 4.40 

ininol)> ^m^hV^A (637 mg. 6.01 mmol) :fe<krXT-F9^X(FU7xx;WJ|^ 

X7^»/'?^e^'::7A(G) (93ing, 0. 080 mmol) 0 1, h4^vX^S^ > (12mL), 

X^y-;i/ (6 mL) ^^ISA^ (6 mL) Ji^?^^^*#ffl^T 85 t:!? 14 B#rBm# 

25 bfco S*5?i'&tftC7K^jp;^. l^^x5";i/T2liliftffibfeo 

T^jft (l^^xg^;i/T^ffi), Mffijg|iL';^c, ^g^±iStt^>u*^^;^7^Ai?n 

vF^^7^- (A4^it>/i^igx5^;i/ 3:1) izmvrco #e>n^fe®&if^x^ 
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Mzmmiy. o.5M«T2iHij4tti: m7>=E=L77KX'f^m. mmj:.^}v-e2mi^ 

5 'HNMR (CDCI3) 61.27 (6H. s), 1.31 (6H. s), 2.28 (2H, s), 2.71 (2H, s), 3.89 
(3H, s). 3.93 (3H, s), 5.79 (2H, br s), 6.63 (IH, s), 6.73 (IH, d, J = 8.4 
Hz), 7,32 (IH, dt, J = 7.3, 1.5 Hz), 7.38-7.47 (IH, m), 7.51-7.59 (3H, m), 
8.11 (IH, d, J = 2.2 Hz).. 

10 4- (7-t^JVr 5 y ) -3' - (3, 4, 8, 9-x h ^ b K n-6-^ h^-y-d, 3, 8, 8-x h ^ ^ 9^ 
)Vya [2, 3-h] y + 7 U >-l-^ ;W [l , r - tf 7 x -3-:;^; }]^t^>m ^ 5";i'X 

4-7 5 7-3'- (3, 4, 8, 9-5^ h ^ t F D -6- 7^ h ^ i^-Z, 3, 8. 8-x h 7 ^ "^JV 7 □ 
[2.3-h]-ry^/U>-l-i';WCl.r-H7x:n;u]-3-;;57;i/#>m ^5^;i/XXx;P 
15 (1.43 g. 2.95 mmol) <D\dV-Jy (10 mL) mm^Z^^TMymm (0.28 mL, 3.,0 

mmoi) «Tb. 10 ^m. 60 "CT I mmm^vTco mm(DMyKmm^ 
iiijpb. ICQ t^T 2 BtrBm^bfco SliSa^%^c7K45cfc:r;lS3WJ^^7Jc5^:^ h u 

20 ;U 4:1 2:1) tcftb. imx5";L'-^^1j->30^e>SM^L.T^S^b-&% (1.12 
g. IR¥ 728!) ^#fco 
il!.^ 116-119 "Co 

•HNMR (CDCI3) (51.27 (6H, s), 1.31 (6H, s), 2.26 (3H, s), 2.27 (2H, s), 2.72 
(2H, s). 3.93 (3H, s), 3.95 (3H, s), 6.63 (IH, s), 7.39 (IH, dt, J = 7. 3. 1.6 
25 Hz), 7.47 (IH, td, J =7.3, 1.2 Hz), 7.56-7. 64 (2H, m), 7.79 (IH, dd, J = 8.8, 
2.4 Hz), 8.26 (IH, d, J = 2.4 Hz), 8.78 (IH, d, J ^ 8.8 Hz), 11.07 (IH, br 

S)o 

-^^^4 5 3 
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4- (T-fe 5^;l/7 ^ y ) -3' - (3. 4, 8. 9-.X h ^ t F P -6- p< h ^ v-S, 3, 8. 8-x h ^ ^ 5^ 
4-(T-fe5^;l/T^ / )-3' -(3. 4, 8, h ^ t H H^5^-3, 3, 8, B-x h 

;i/7 D [2, 3-h] V ^ y u [i . i ' - 7 x -3-;^j;i/5!t^* >^ y 5^;i/x 

5 (692 mg, 1.31 mmol) <D^^y-JV (5 mL) mUiZ 5 M TKiS-ftli^ h U ^i^A 

7jc^^ (0.52 mL. 2.6 mmol) ^JB^. 40 ^5801*^ 10 ^)-I^Jiqf^9itb 

fe, ^f&ji-&%^MJEEJSiiiiL/. (2mL) $iin;i> 2Umm. (1.3mL. 2. 6 mmol) ^ 

-^i^ (671 mg. ^«6tJ) ^mco 

10 il!^ 181-186 'Co 

'HNMR (DMSO-dfi) (51.20 (6H, s), 1.22 (6H, s), 2.14 (3H, s), 2.28 (2H, s), 2.76 
(2H, s), 3.85 (3H, s), 6.88 (IH, s), 7.38 (IH, d, J = 7.6 Hz), 7.55 (IH, t, 
J = 7.6 Hz). 7.63 (IH, s). 7.81 (IH. d, J = 7. 6 Hz). 7.84-7.93 (IH. m), 8.24 
(IH. d J = 2.2 Hz). 8.55 (IH, d, J = 8.8 Hz), 11.75 (IH. br s). 

15 -^^^4 5 4 

. N- [4' - (3, 4, 8, 9-r h ^ h H P-6-y h ^ v-3, 3, 8. 8-x h ^ ^ ^JVy P [2. 3-h] -T 
V^y U >-l-f ;0 [1, l'-lf7xx;U]-4-'f JWTi!: h7^ F 
l-(4-y P^7 xx;i/)-3. 4, 8, 9-r h ^ k K P-6-pt h+2/-3. 3, 8. 8-t- h 
7n[2,3-h]-r V^y U>i^^^ (181 mg. 0.402 mmol) J;tJ?^i?:^ h U "^A 
20 (149 mg, 1.41 mmol)© 1, 2->'y h^S/XiS^ > (1.2mL). X^y — (0. 6 mL) :fe 
,fcrK7jc (0.6 mL) mmmiZ 4'-(4,4,5,5-T-h^P^5^;M,3.2->?:t^lJ^7|^P7> 
-2-<;i/)7'khTxU K (116 mg, 0.444 mmol) :feJ;(atxh^=^^X(hU 7xx;i/ 
7j^X7^ »/t^>?'^A(0) (11 mg, 0.0095 mmol) ^linA, ^S^ffl^T 85 CT 

15 mmmi^vTco Ris^-&ti«^jnA. i^i?x5^;i.T2iPiiftmbfco -^w^c 

j!j^>^®bTl£jlS (g^mx5^;i.T^m), MJEM^bito ^S^ilSftS^U*^* 

;i/;^7^Ai:7o-7h>f^7^'- (A4^-y->/i^i?x5^;i. 2:1 1:1) \zmv. mm 

X^)V-^^D->.f)^^m^i[:^^xmmit^^ (102 mg. iR^ 54«) Sr#;/c:o 
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128-132 t^o 

'HNMR (CDCI3) (51.26 (6H, s). 1.33 (6H. s), 2.21 (3H. s). 2.32 (2H. s). 2.70 
(2H. s). 3.93 (3H, s). 6.62 (IH. s). 7.23 (IH, br s). 7.46 (2H, d, J = 8. 6 
Hz), 7.56-7.64 (4H, m), 7.60 (2H. d. J = 8. 6 Hz). 
5 ^m\4 5 5 

N-[4' - (3. 4, 8. 9-5" h 7 1 H P-6-p^ h^z^-i, 3. 8. 8-7" h ^ ^ 5=-;i'7 P [2, 3-h3 -i 

v^j U y-x-iM [1. i'-if:7x-;w-3-f ;n r-b hT5 h* 

10 #^»„ 

•HNMR (CDCI3) (51.27 (6H. s). 1.33 (6H, s), 2.20 (3H, s), 2.31 (2H. s). 2.71 
(2H, s), 3.93 (3H. s), 6.63 (IH, s), 7.34-7. 66 (8H, m), 7.79 (IH, br s). 

3' -(3, 4, 8, 9-5" H ^ t K D-6-^ h^v'-S, 3. 8. 8-x h ^ ^5";i'7 D [2. 3-h] -f 

15 / u >-i-^;W [1, r-H 7xn;W-4-:^7;i/j}?>m x5";i'XX5";p 

• l-(3-:/pqE ^'x -;|/)-3, 4, S, 9-5" h ^ b H P-6-^ V^y-l, 3, 8, 8-5" h ^p^5^;i' 
:7P[2,3-h]^V^y |J> (2.81 g. 6.78iiimol). 4-(4. 4. 5, 5-5" h ^^^^^l^-l, 3, 2- 
5^:t^-y-#P^>-2-'l';W^m#^ X5^;Ux;;^5";i' (2.25 g. 8.15 mmol). ^m. 
5-hU'^A (1.08 g> 10.2iiimol) :feJ:t)f5" h^^X (h U 7x~;i.7jNX:7^ » A 

20 ^>'<j7A(0) (157 mg, 0.136 mraol) 0 1, 2-vp< h4^v'X^> (24 mL). X^J^ 

(12 mL) *5cfcD?7jc (12 mL) M^S:^^#ffl^T 80 "CT 14 B#P^^#Lfeo 
^m.'^m\-i^^nfL. gf^X5^;PT2|lIlfttBbfc. #b-e:fe:t«iji^7K^cfcCJCta 
^o*|{b5- h u •>A7jc^^TiJfe#, ai?5- h U >>A-:i:Stt'>U :^^;P^iiLT^IS 
(i^^X5^;i.T^m)> MM^bfeo ^^^:S»tt'>U:^7^>^^A^PTl>if^ 

25 7^- (^^1^->/i^mx5^;W 10:1) fC«^bT^M^fc:^t> (2.87 g, W 88X) ^ 

'HNMR (CDCI3) dl.27 (6H. s), 1.30 (6H, s), 1.42 (3H, t, J = 7.1 Hz), 2.26 (2H. 
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s), 2.72 (2H. s), 3.93 (3H, s). 4.40 (2H. q, J = 7.1 Hz). 6.63 (IH, s), 7.37-7.54 
(2H. m), 7.62-7.71 (4H, m), 8.10 (2H, d, J = 8.4 Hz). 
, 'a-figM4 5 7 

3' -(3, 4, 8, 9-x h 5 k h^i^-3. 3, 8, 8-r hy:^^)ly B [2, 3-h]-1' 

5 y u >-i— r;i/) [i, r-t*7x-;w-4-;tj;p7j^>m 

3' -(3. 4, 8. 9-T- h ^ h 0-6-^ h^z^-Z, 3, 8, 8-x h 7P^5";P7 □ [2, 3-h]< V ^ 

y U>-i-r;W[i,i'-tf7x-;W-4-:^;;i/3i^>^ x5^;i/XXx;i/ (2.74 g, 5.67 
mmol) ®X^y-;P (ISmL) 1 MTKm^t::^ h U "^AtK^^ (20inU 20mmol) 

^M^. 70 "CT 30 5^r^1^|1iUfc, HJS^^t/$*?^b, IM:^^ (20inL. 20inmol) 

>?X5^;UX— 7^;i'5&ie»M^<b$ii-T^^ft:-a-«l^ (2.26 g, W 87«) ^#fe„ 

Wi}^ 161-165 t:. 

'HNMR (DMSO-de)(51.17 (6H. s). 1.19 (6H, s), 2.26 (2H. s), 2.67 (2H, s), 3.82 
15 (3H, s), 6.84 (IH. s), 7.40 (IH. d. J = 7.7 Hz). 7.56 (IH. t. J = 7.7 Hz). 
7.67 (IH. s), 7.79-7.87 (3H. m). 8.03 (2H, d. J = 8.4 Hz) o 

^mm4 5 8 

3' -(3. 4, 8. 9-r h ^ h H P-6-^ v-3. 3. 8. 8-x h^^'^Jly P [2. 3-h]-r V+ 

y u >-i-r;w [i, l'-tf7xx;^]-4-:j!3;^>i?4^•^^5 K 

20 3' - (3, 4. 8, 9-5^ h ^ k H □-6-^ h^-y-Z, 3. 8, 8-x h ^ >^ ^)Vy D [2, 3-h] < V + 
y U>-l-^Jl/)[l,r-k7xX;|/]-4-:^j;i.^>m (365 mg. 0.801 mmol) id^U 1- 
\i}^a^iy-m-^>Vh^)7'/-JV'7>=E:iK7j^m (147 mg, 0.966 mmol) <D 
N,N-^^p<5^;1/j)n;I.AT5 K (1.5 ml) l-X5^;U-3-(3-5^^5^;i/7$ y :/ 

U}f)V)t!)V:^P>(^\iimM (200 mg, 1.04 mmol) ^Jp^. ^iST 15 WffiJ^ 

2mmmi^rco -^tj^^tc^mm^yK^is^nmimiti-hv^ATmmrmw^s mm. 

it-^i^xmmih^m (286 mg> w m) ^mco 
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mj^. 134-137 "c (^m)o 

'HNMR (CDCl3)ai.27 (6H. s). 1.30 (6H. s), 2.25 (2H. s), 2.72 (2H. s). 3.93 
(3H. s). 5. 50-6.40 (2H. m), 6.63 (IH. s). 7.39-7.54 (2H, m). 7.61-7.63 (2H. 
m). 7.69 (2H, d. J = 8.5 Hz). 7.88 (2H, d, J = 8.5 Hz), 
^fiKM4 5 9 

N-^ 5^;i/-3' -(3, 4, 8. 9-x h 7 t H D-6-X h ^'>-3. 3, 8. 8-x h ^ ^ D 
[2. U >-i-^M [1. r-lf7x-;W-4-*;i/7H4^-y-5 H 

3' - (3. 4. 8. 9-x h ^ h H h^zy-Z, 3, 8, 8-t- h ^ p< ^)l'y n [2, 3-h] 

yV>-l-()l)[l,\'-}dyj,-)\,]-i-:^)i.^y^ (365 jng^ q.SOI nimol), 40X ^ 
5^;U7^>/^i?y-;^}§^ (75 Jig, 0.97 mmol) iS^U 1-h KD4^i/-lH-^>\/ 
hU7l/>-;i/ (135 mg, 0.880 mol) <D N.N-5^^9^;U7i>;|/AT$ H (1.5 laL) M 

mm\z i-:j^^ju-z-(z-i^^^)VT^jy''u}fM:fy)\^t-p^^ mmm. (200 mg. 
1.04 mmol) ^M^. 20 mmmwvTco KJt^M'^miZTK^^xsmmmtTii^ 
mi-h^j^ATi^mm^iBX. mmx^)vr2mmmbrc. ^t>^rcmmm^7K^j: 

-fb^itTSM^b'^J^ (317 mg> W 84!i;) Srftfeo 
Mj^ 242-244 TC. 

'HNMR (CDCI3) (51.27 (6H. s), 1.30 (6H. s), 2.25 (2H. s). 2. 72 (2H, s), 3.04 
(3H, d. J = 4.8Hz). 3.93 (3H, s), 6.15-6.30 (IH, m), 6.63 (IH, s). 7.37-7.53 
(2H. ffl), 7.59-7.70 (2H. m). 7.66 (2H. d, J = 8.4 Hz). 7.82 (2H. d. J = 8.4 
Hz), 

'&fi^M4 6 0 

N, N-v^ 5^;i/-3' - (3, 4, 8. 9-T- h ^ h F n-6-^ h^z^-Z, 3,S,i-y-hy ^^JVyu 

[2.3-h]-ry+y u>-w;w [i.r-tf7xn;n-4-;^7;ujj^c^.ij-^ h 

3' -(3. 4, 8. 9-7=- h ^ b H P-6-;>< h^zy-Z, 3, 8, 8-x h ^ ^5^;U7 D [2, 3-h]^ V ^^i^- 
yU>-l-f;W[l.r-lf7xn;W-4-;^7;i'3j?>m (365 mg, 0.801 mmol). 2 M 
^^Jl7^W^hy}^\^uy^>mm (0.48mL, 0.96 mmol) cfecfcO? 1-t KP^ 
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^>-lH-^>l/h U7y-;i/ (135 mg^ 0.880 mmol) © N, N-$^^5";1/7}n;PAT^. F 

(1.5 mL) si^^tc i-x^;i/-3-(3->^^5^;i/T5y7°atf;W:^7;i/z}?s;-r^ 

^ (200 mg, 1.04 mmol) ^JnA, ^MT 17 mmH^WLfco SJSM'&tltC^ic^ck 
y;i>^jiLT^^i (S^mx?;i.T^ai), iggjEi^iliLTMft^tl (319 mg. w 

83!i!) ^mrco 

'HNMR (CDCI3) (51.27 (6H, s), 1.30 (6H. s), 2.25 (2H, s). 2.71 (2H. s). 3.03 
10 (3H. br s), 3.12 (3H, br s), 3.93 (3H, s), 6.63 (IH, s), 7.36-7.53 (4H, m), 
7.58-7.68 (4H, m)o 
^^m4 6 1 

N-[3' -(3, 4, 8, 9-7^ h ^ h H D-6- 1 D^^>-3, 3, 8, 8-x h ^^5^;i/7D [2, 3-h] 
-rV^7U>-l-1';l')[l,l'-lf7xn;W-4-'r;WTirhT^ H 
15 l-(3-7' P ^ 7 X x;i')-3, 4, 8, 9-r h ^ t K P -3. 3, 8, 8-x h ^ ^ 5^;i/-6- 7 P 
[2,3-h]^y^y U (1.40g.3.50nmiol),4'-(4,4, 5.5-xh^^5^;^-l,3,2- 

S^:t^1^-^^^P^>-2-'f ;i/)7-khy-U F (1.01 g, 3.87 mmol), 0tm:^^U'7A 
(927 mg, 8.75 mmol) *5J:r;xh^4^X(h U 7x-;i/7iNX7^' »A^>?»>A(0) 
(81 mg, 0.070 mmol) (D l,?-^^^ h^vX:§^ > (10 mL), x^y-;i/ (5 mL) ^ 

20 ctr/7K (5 mL) mmm^. ^mmmnrf so "c-e u BtTO^tfeo mj^^m^^j^c 

x^)W}^^/-)v 10:1 T^Hi), m&mm. ^mvrcB^^^mL. i^^x^^;!. 
-^j:ji'^)ix.-^)m^mrm^vxmm<t-^!^ 021 mg, » m) ^#fe„ 

25 il!.^ 185-189 "Co 

'HNMR (DMSO-dg) (51.14 (6H, s), 1.19 (6H, s), 2.06 (3H, s), 2.23 (2H, s)/2.56 
(2H. s). 6,56 (IH, s), 7.29 (IH, d. J = 7. 6 Hz). 7.42-7. 77 (7H. m), 10.05 (IH, 

S)o 
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'a-JEt&f!l4 6 2 

h u y)vtu^^>7.M>m i-[i'-i7±^)vr^ /) [1, 1' - b*7xn;)/]-3-r 

;W -3, 4, 8, 9-x b ^ t: H P-3, 3. 8. 8-x h ^ ^)Vy U [2, 3-h] -f 7 U >-6-r 

5 -^mmB 5 tmm(D:l7m\Z^Kl N-[3'-(3,4,8,9-xh^hHP-6-hFP^>' 
-3. 3, 8. 8-r h ^ ^ 7 D [2. 3-h] -< V =^ / U >-l-^ [1 , 1 ' - E 7 x -4- 

'HNMR (CDCI3) 51.28 (6H, s), 1.29 (6H, s), 2.13-2.23 (3H, m), 2.30 (2H, s), 
10 2.72 (2H, s), 6.95 (IH, s), 7.29-7.70 (9H, m). ' 

N-[3'-(3,4, 8, 9-5" h ^ h F 0-3, 3. 8, 8-r h ^ ^5";P7 □ [2, 3-h] -f V U > 
[1, 1'-tf 7x-;H-4-<;i/]7-|r hT ^ H 

hU7;P:rD^:$'>'X;i/JiN>m i-[4'-(7ir5^;^T^/)[i,r-if7xn;w-3-f 

15 ;P]-3, 4. 8, 9-r h ^ h H n-3. 3, 8, 8-r hy;<^)Vyu [2, 3-h]-^ V U >-6-r 
;l/XX-r;i' (496 mg, 0.846 mmol), hUX5^;i/T5> (0.35 ml. 2.5 mmol). |^ 
^/t^v-^Adl) (4.7ing. 0.021 mmol) h U 7xx;|/jNX7^'> (11 mg. 

0.042 mmol) (D I^.N->^^5";1//Jn;1/AT^ H (1.5 mL) (64jtiL, 1.7 

mmol) ^Ua^. ^mnmn.T eO -CT 4 B^fBrnj^ibfCo 

A^B-^h^^y^— (A:^^iJ->/|^^xg^;p 2:1 0^ i:i) izmv> wm:L^)V 

-^^D-y-fy^i^^^it-^^xmmit^i^ (294 mg. W 79%) 
25 Bj^ 198-200 "Co 

'HNMR (CDCI3) (51.26 (6H. s). 1.28 (6H, s), 2.16 (3H. s), 2.24 (2H. s), 2.72 
(2H, s). 6.76 (IH. d, J = 7.8 Hz). 6.99 (IH, d. J = 7.8 Hz). 7.35 (IH, dt, 
J = 7.4, 1.4 Hz), 7.44 (IH. td, J = 7.4, 1.0 Hz). 7.49-7.62 (7H. m)„ 



wo 03/035650 PCT/JP02/09760 

454 

h U 7 D ^ >7> ;i/ jJn >i? 1- (3- D 1 7 x -3, 4, 8, 9-x h 7 t H P 
-3, 3, 8, 8-5^ h^^'^)lyo [2. 3-h]-f y^^y U >-6-^ )VJL7.f-)V 
-^^Md 5 tmm(D:^m\z^r) i-(3-yD^:7x-;p)-3,4.8,9-xh^b Hci 
5 -3,3,8,8-T-h^^5^;u-6-7D[2,3-h]-f y^^y u /-;i/>o>e.^^fb^ti^t#^o 

'HNMR (CDCI3) 61.25 (6H, s), 1.34 (6H, s), 2.29 (2H, s), 2.69 (2H, s), 6.95 
(IH, s), 7.14-7.38 (2H. m), 7.53-7.60 (2H, m). 
10 -^^^4 6 5 

3' -(3, 4, 8, 9-x h ^ k F n-3, 3. 8, 8-x h ^ :^^JVy P [2, 3-h] -i V^J U >-l-r 

)V) [i,r-t:yxn;n-4-T5> 

h U 7 P P< r^' ^x;^^^^®! l-(3-y P t y X - ;i/)-3,4, 8, 9-x h 7 b H P 
-3,3.8,8-xh^;>t5^;pyp[2,3-h]-ry:^^y U>-6-r;i^x;^5^;i/ (5.13 g^ 9.64 

15 inmol)> hUX^;i/T5> (4.0 mL. 29 mmol), W^n'y-J'O h.^\X) (54 mg, 0.24 

mmol)> :fecktK|- U yxn;i/7jNXy^ > (126 mg. 0.480 mmol) ® N, N-S^^5^;i/4^ 
;i/A7$ K (20 mL) (0.73iiiL. 19 mmol) ^m^H^T 65 r 

MJEWU;^o ^^§S/U;^J^^;i/:t>^A^PVhi^^y^- (^4^1^>/i^^x5^ 
;i/ 10:1) l;:'^LT l-(3-y''Ptyx-;l/)-3,4,8,9-5^h7t: HP-3,3,8,8-xh 
^ ^ 5";i/y P [2, 3-h] < y =^ / u > &#tr?fit^t;Sr#;^Co 

^1 (D <t 4- (4, 4, 5, 5-7" h ^ ^ 5^;i/-l , 3. 2->^::f J}^ P y y-l-i )V) 7 X U > 
25 (1.21g. 5. 52 mmol). ^igi-hU'^A (795 mg. 7. 50 mmol), *5 h 7^7. ( h 
Uyxx;i/5j>xy^ »A7':^'>i^(0) (116 mg> O.lOO moi) § I,2->^^ h^^^i^ 
XiS7> (15mL),XiS^y-;i/ (7mL) :feJ:rX7jc (7mL) (cMb.^m^fflmT SCC 
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^M'yh^U^Vff'y-y^- K^lJ->/@fmx5^;i/ 10:1 (O'^ 2:1) {;:#^u 
i^mx5^;i/-^c^lj->^ie,^^^b$ii-T«^'ft:-^ti 0.35 g, mM 35«) <&f#fe„ 

5 M 161-163 "Co 

'HNMR (CDCI3) 61.25 (12H, s), 2.24 (2H, s). 2.70 (2H, s), 3.73 (2H. br s). 
6.74 (2H, d, J = 8.4 Hz). 6.75 (IH, d. J = 8.0 Hz), 6.98 (IH, d, J = 8.0 Hz), 
7.27-7.34 (IH, m), 7.36-7.48 (3H, m), 7.54-7.60 (2H. m). 
-&^M4 6 6 

10 2, 2, 2- h U 7;W^n-N-[3' -(3. 4, 8. 9-x h ^ h F n-3, 3. 8. 8-5^ Yy^^i/yu 
[2. 3-h]-r v+y U >-i-^M [1, i*-tf7x:i;i/]-4-r;WT-fe hT5 H 

^^M4 4 1 tmU(0-:^mz^i) 3'-(3.4,8.9-xh^kHP-3.3,8,8-xh^^ 

^)iy a [2, 3-h]-r v+y u >-i-r;w ci, 1' -tf 7x:n;w-4-T^ >/6^e>SMft:^ 

m JR$ 83!i;. 

15 228-230 -Co (i^^X5^;i/- 

'HNMR (CDCI3) (51.25 (6H. s), 1.30 (6H, s), 2.19 (2H. s), 2.75 (2H, s). 6.78 
(IH, d, J = 7.9 Hz), 7.01 (IH, d, J = 7.9 Hz), 7.31-7.62 (8H, m), 8.82 (IH, 
br s). 

^^m4 6 7 

20 4-[[[3-(3,4,8,9-xb^t h +>'-3, 3, 8, 8-x h ^;^5";i/:7 D [2, 3-h] 

v^y U>-i-<;i/)7x::i;i/]75y]:^3;pjl^-;W^m#m p^5^;i/xx5^;^ 

3- (3, 4, 8, 9-x h 7 b H D-6-^ b^->-3, 3, 8, 8-r hy^^JVya [2. 3-h] V ^ 
;P)^>-if>T^> (2.81 g. 8.02 mmol) :feJ;rJ? h U X^JPT^ > 
(1.5 mL. 11 mmol) 0T-b^t:HP7^> (15 mL) ^^('^Jci^T, 7^1/7^)1'^ 
25 ^yy5^;i/i^PU H (1.91 g, 9.62 mmol) ^HQpi.-^Ur 10 ^F^MJ^Li/c. E 

mm^^m^ZTK^M. i^^x5";i'T2iiiJfttBbfeo '&t)-&;fe#a®^igjR3^m7jcm 

^Stts/U;^?^^;!^^®^^^^ («x5^;i/T^m), i^ffi^ii^Lrco mm^^m 
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iiiy^JtiyMyM.^U'^h^'yy^- i^^1)-y/mm.JL'f)V 2:1 1:1) {c 

mL. mmji^ji-z^ji=^)vx-^)i'f}^^nm^Lxmmit'^m (3.75 g. urn 

MM. 156-160 "Co 

5 'H NMR (CDCI3) (51.16 (6H, br s). 1.33 (6H, s). 2.34 (2H, s). 2.60 (2H, br s), 
3.92 (3H. s), 3.96 (3H, s), 6.59 (IH. s), 7.13 (IH, d. J = 7.7 Hz), 7.37 (IH, 
t, J = 7.7 Hz), 7.56 (IH, t. J = 1.8 Hz), 7.89-7.98 (3H. m). 8.12 (2H. d, J 
= 7.8 Hz), 8.66 (IH, br s)o 

■^^M4 6 8 

10 4- [ [ [3- (3, 4, 8, 9-x h ^ k H h ^v'-B, 3, 8, 8-7^ h ^ ^JV 7 P [1 3-h] 

4- [ [ [3- (3. 4, 8, 9-x h ^ t F h ^ v-3,-3. 8, 8-t- h ^ ^ □ [2, 3-h] < 

v^/v y-i-i ;i/) y x y^/i:^ sm#^ ^ ^jvjlt. }V 

(1.03 g, 2.01 mmol) <D^^y-JV (10 mL) mM\Z 5 M T^tilli' h V ^ J^TiamW. 
15 (0.50 mL, 2.5 mmol) SJP;1, mUT 1.5 NfWfiim 1.5 mmiammmh^o 

;KJStg-&tf^MJ£?S^b, lum. (5.0 mL, 5.0 mmol) ^liTL-fco t§ 

#1 (1. 06 g, JR^ 99iK) 
20 #^®o 

'HNMR (CDCl3)dl.34 (6H, s), 1.62 (3H, br s), 1.73 (3H. br s), 2.26-2.54 (2H, 
m), 2.94-3.24 (2H, m). 3.98 (3H, s). 6.72 (IH. s), 7.24 (IH, d. J = 8. 1 Hz), 
7.47 (IH, t, J = 8.1 Hz). 7.83 (2H, d, J = 8.6 Hz), 7.90 (2H, d, J = 8.6 Hz), 
8.25 (IH. s), 8.35 (IH, d, J = 8. 1 Hz), 10.01 (IH, br s), 12.88 (IH. br s)o 
25 -&^#II4 6 9 

N- ^ 5^;i/-N' - [3- (3, 4. 8, 9-x h ^ t H n -6- ^ h i/-3, 3, 8, 8-x h ^ ;^ :7 D 

[2. 3-h]-r v^^^y u>-i-r;W7x-;n-i,4-^>-if>>?:j5j;i/jj?4^+h^ h 

4- [ [ [3- (3, 4, 8, 9-x h 7 b F D-6-^ F ^^-3, 3, 8, 8-t- F y ^=^)Vy D [2, 3-h] < 
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v=^^y u>-i-^;i'):7xri;WT$y]*;i/fc;W^m#i?±i^m (268 mg. o.soi 

mmol), m ^f^'^JVT^y/^^ (55 mg, 0.56 mmol) ^^XS 1-hHD 
^'>-lH-^>''/hUTy-;i/ (85 mg, 0.56 miol) 0) N,N->';^5^;U7Jn;1/A7^ F 
(1 mL) mmzhVJL^)lTS.> (0.17 mU 1.2 mmol) ^^XS l-X9=-;i'-3-(3->^ 

5 ^5^;P75y7'Dtr;i/):^j;i/7}fv?-r5 (125 mg. 0.552 mmol) $ip^, ^ 

10 SM-fb^tl (215 mg, i^m ^mtzo 
310-312 "Co 

'HNMR (DMSO-de) 61.15 (6H. s), 1.23 (6H, s), 2.33 (2H, br s), 2.64 (2H, s), 
2.81 (3H. d. J = 4.5 Hz), 3.82 (3H. s), 6.82 (IH, s), 7.08-7.12 (IH, m), 7.40 
(IH, t. J = 8.0 Hz), 7.77-7.81 (IH, m). 7.88-7.94 (IH, m), 7.95 (2H, d, J = 
15 8.3 Hz), 8.04 (2H. d. J = 8.3 Hz), 8.57-8.63 (IH, m), 10.40 (IH, s)c 

2- [(3, 4, 8, 9- x h ^ t: H h4^>'-3,8,8- h U P^^;i/-l-7 xX;l/7 O 

[2, 3-h] -i v^j u y-i-ov) ^ j-M -iH-f y > h*-;wi,-3 m-v-ty 

1-{^U^:^^)V)-Z, 4, 8, 9-7^ b ^ h Hd-6-^ h4^->-3, 8, 8- h U ^^^Jl-l-^x 
20 x;U:7D[2, 3-h]-f V^/U > (2. 49 g. 6.01 mmol) > V ^ ^Yti^y^O (90!K) 
(1.86 g, 9.0 mmol) O N.N-v^^^^jl/J-tr h75 F (25 mL) M^<&^^#ffl^ 

^"yy^- (^^it^/g^mx^^;!/ 2:1) \zm^. imx^^jlz-A^-^^^^^S.^^ 
25 -fti^-fr, J-)V-y^Y>-^^^yi:i^^-nm^\^XWk\^-^m (1.56g. JR 
$ 54«) ^#;fe„ 
Hfij^ 121-125 "Co 

'HNMR (CDCI3) (51.19 (3H, s), 1.22 (3H, s), 1.38 (3H, s), 1.97-2.19 (2H, m). 
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• 2.81 (IH. d, J = 15.9 Hz), 3.02 (IH. d, J = 15.9 Hz). 3.85 (IH, d, J = 13.6 
Hz). 3.86 (3H. s), 3.96 (IH, d, J = 13.6 Hz). 6.54 (IH. s), 7. 36-7.52 (5H. 
m). 7.61-7.80 (4H, m). 
^m\4 7 1 

5 3, 4, 8. 9-x h ^ t H D-6-p< h ^v'-3, 8. 8- h U ^5^;i'-l-7 x -;i/-3-7 D [2. 3-h] 
2-[(3,4,8,9-x h7 t HD-6-;* h4^>'-3,8.8- h U ^ 9^;l/-l-7 x:n;i/7 P 

[2.3-h]'f v^y U>-3-f;i/)^^;i']-iH-ry'i'>H-;i'-i,3(2H)->'?r> (2.08 

g, 4.33inniol) ©x^y-;p (20 mL) F^>^>— 7K5S3«^ (0.25ioL, 5.2 

10 Diinol) &JP^, Zmm^^t 3I^FBl^tcM»OtH^>?>-7!KfP#f§iiJPt;^3&«6, 4 

mmmmmmhrco Kmu-^miz luymiti-h^j^ATiamm o.oil, g.onmoi) 

100:1) fc#^b> i^^x5^;i/-A:^i^>35i6.Si^^bT^^fl:'&t/ (823 

15 mg, IR^ 54H!) ^ntco 

Mj^ 143-145 

'HNMR (CDCI3) (51.06 (3H, s). 1.29 (3H, s), 1.33 (3H, s). 2.16 (IH, d, J = 16.5 
Hz). 2.25 (IH. d, J = 16.5 Hz). 2.49 (IH. d. J = 15.4 Hz). 2.80 (IH, d. J = 
12. 6 Hz). 2.89 (IH, d, J = 12. 6 Hz), 2.93 (IH, d, J = 15.4 Hz). 3.92 (3H, s), 
20 6.63 (IH, s), 7.39 (5H. s)o 

mm. (3,4.8,9-5^b^t Hd-6-;< h^^v-S, 8->^^5^;I/-1-7xX;I/7D [2, 3-h] 

y + / u >-3— r ;w ^ ^jvxxy^jv 

mm 2-(^>'V-r;VT$y)-3-(2,3-e^bHP-7-p^ h^-y-2,2-z^;<^)V-^-K> 
25 l/7^x;i/)7'Ptf;l/XX7^;l' (3.34g, 8.40Dnnol) 07-fehXhU;U (65 mL) !S 
. mm\Z:t^>^mtU> 0.4 mi. O.lOmoO ^M^. 1. 5 I^MJPl^M^b;^c, Em 
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IS^LTS^'fb^'tl (2.62 g> W S2%) ^mco 
168-169 "C, 

'HNMR (CDCl3)(51.28 (3H. s), 1.36 (3H, s), 2.12 (3H. s), 2.19 (IH. d, J = 8.1 
Hz), 2.31 (IH, d, J = 8. IHz), 2. 52-2. 79 (2H, m), 3.54-3.76 (IH, m), 3.93 (3H. 
5 s), 4.34 (IH, dd, J = 11.0, 6.6 Hz), 4.54 (IH, dd, J = 11.0, 6.2 Hz), 6.68 
(IH, s), 7.42 (5H, s)o 
-a-^«S|4 7 3 

3, 4, 8, 9-x h ^ k H D-B-^ h^^v-S, S-v?^ ^^jWl-y xnjP^ D [2, 3-h] -i'J^ 

10 mm. (3, 4. 8, 9-5=- h ^ h HD-6-;A h^-y-S, 8->?;<9";P-l-7xr:;l/7 O [2, 3-h] 
-rv^y U>-3-l';W^9^;i/XX-x;l/ (l.OOg. 2.64ininoI) <D:^^y-}l (« mL) 
:fectl?>xh^kHD7^> (5mL) mmiZ 5 HI ym^ti- h V ^ A7i(.mm (1.6mU 
g.Ommoi) ^m^. ^MT 10 ^r«1M*^Lfco SlSS^<^(C7K<£in^. @^i!X5^j|/ 

15 ;P-i^-rvyPtf;i/X-7^;i.;6^e»^iig^bTSMfb^«^ (553 ing. W 62X) 
MM. 156-158 °C. 

'HNMR (CDCI3) 61.28 (3H, s), 1.38 (3H, s), 2.21 (IH, d, J = 8; 1 Hz), 2.35 (IH, 
d, J = 8.1 Hz), 2.51-2.70 (2H, m), 2.90-3.15 (IH, br). 3.36-3. 57 (IH, m), 3.76 
20 (IH, dd, J = 10.7, 7.7 Hz), 3.87-4.03 (IH, m), 3.93 (3H, s), 6.68 (IH, s), 
7.43 (5H, s)o 
'&^M4 7 4 

2- [(3, 4, 8, 9-x> ^ t H P-6-^ h^i^-8, %--J:^^)V-\-'y x.-)V^ O [2, 3-h] •< 

y +y u >-3-r ;i/) /5^;i/]-ih-i' y-r > h-;i/-i, 3(2H)-e>^:t> 

25 3, 4, 8, 9-x h 7 k F a-6-p< h^>--8, 8->^pt5";i/-l-7xX;U-3-7 P [2, S-hJ'f 7 
^/U>^^/-;p (793 mg, 2.35iiiinol) 0trU>^> (10 ml) ^?K*3!|c)tU ^ 
^y7.)}/i^-)\/^U^} H (0.22 mL. 2.8 mmol) <^tilT. 30 ^Wm. ^ 

^>x;1'7Jnx;L'^pU H (0.04 mi. 0.5 mmol) ^jiJnb, 30 
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e?p^5=-;M-7xri;i/>'D [2, 3-h]-r v:^y U >-3--i';i/) p<5^;i/X7;x;i/:£#fco 

5 z.n^ N,N-s^^5^;^7J^;^AT5 }^\zmmv. y^ji^^^i^ti^j^A m%. 725iDg, 
3.5 imoi) ^M^. 100 w 4.5 mmmwi^rzo Rmm^<^iz7^^M^. mwtx 

x^^jP-i^-f yyDt!;i/x-T-;i^y0^e.^H%'fb^UTSM{b^tf (337 mg, 

31SK) 

10 mj^. 228-229 ' * 

'HNMR (CDCl,) (51.26 (3H, s), 1.34 (3H, s), 2.18 (IH. d, J = 16.5 Hz)^ 2.32 
(IH. d. J = 16.5 Hz), 2.57-2. 75 (2H, m), 3.78-4.15 (2H, m), 3.87 (3H. s), 4.24 
(IH, dd, J = 13.2, 5.4 Hz), 6.61 (IH, s). 7.34-7.48 (5H, m). 7.68-7.92 (4H, 
m). 

15 ^^m47 5 

3,4. 8, HD-6-;< h + S-v^T^^^jW-l-yxXjlz-S-^ P [2, 3-h]^ 7 

' 2-[(3,4,8.9-xh^t: Hn-6-^ h + >^-8,8-5?^5^;i/-l-7xx;i/7P[2,3-h]-r 

y+y u>-3-r;i/)^9^;w-iH-rv'r>K-;i/-i.3(2H)->^:t> (350 mg, 0.750 

.20 mmol) ©XiJ^y— ;i/ (4 mL) M^^t^t H'^ 7jcfn#l (84AiL. 1.7 mmol) ^ 

jp^, 2.5 mmMmM^vTco Emm-^miz i m ym^t-^-hvoAymm^iMX 
7KT^f5^ s^i!x5^;i'T2ifii}Stt}Ufeo '&t)i5bfc^ag<&7KT2IHI^5fe#^ mmm^ 

;-)\/ 10:1) \Zf^\^. 3,4.8,9-xh7bFP-6-p< h^i>-8,8-i^^5';i/ 
25 -l-7xx;i/-3-7P[2,3-h]-rV^/U>^iS'>75>' (164 mg) ^#^K<i:bT 

::n<£l^iKx^;p (2 mU \zmm^. .0.8 m il<t:*m/pt:$'/-;w^^ (1.8 mi, 
1.4 mmol) ^Jn;l, Mffiit^Lyto ^g^x^/-;i/-@^Mx5^;u;0^ei^^'ft;$-a: 
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xmmih^^ (140 ig. m) ^ntco 

M 192-194 "Co 

'HNMR (DMSO-dg) 61.22 (3H, s), 1.26 (3H, s), 2.26 (2H, s). 3.05-3.40 (4H, m), 
3. 80-4.50 (IH. m), 3.94 (3H, s). 7.10 (IH, s), 7.55-7.78 (5H, m), 8.35-8.65 
5 (3H, m)o 
^mi4 7 6 

N-[3' -(3. 4, 8. 9-T- h ^ b H P-6-^ h^e^-3, 3, 8, 8-^ h ^^5^;i'-2-:t^>' 

□ [2, 3-h] y^py u >-i-^M [i. i' -\dyx.-M-d-^ T-fe hTS H 

^^mi 1 0 tmm.(0-:^mz^r) N-[3'-(l,2,3.4,8,9-^4^lJ-bFD-6-;<h4^v' 
10 -3, 3. 8, 8-x h ^ ^J]^y D [2. 3-h] V ^ / U >-l-r ;W [1. 1 ' - tf 7 xr:;W -3- 

mj^. 158-162 1: (p^^y-;i/-s>^x5^;px-x;W. 

'HNMR (CDCI3) (51.24 (3H. s), 1.28 (3H, s), 1.51 (5H, s), 2.04 (2H, s). 2.13 
(3H. s), 3.09 (2H, s), 3.91 (3H, s), 6.65 (IH. s), 7.27-7.53 (5H, m), 7.56-7.69 
15 (3H, m), 7.69 (IH, br s)o 

^}^m4 7 7 

N-(3, 5-i^i7 P D-l-^4^>/ H-4-tf U i?-;i/)-3-(3, 4, 8, 9-x h ^ k H P-6-^ 
->-3, 3. 8, 8-x h P [2, 3-h] -f V^r/ U >-l-^ ;W^>X7^. H 

3-v'7y-N-(3,5->?^PP-l-::r^>'F-4-t!'J>'-;i')^>XT5 H (0.84 g. 
20 2.84 miol). l-(2. 3->?t H P-7-p< ->-2, 2->'^5^;l/-5-^>y7^n;^)-2- 
p^^;^-l-yp/^v-;^ (1.07g, 4.26inmol), (7idL) *3j;t^>;i/X> (lOmL) 

(Dw^mizmwm (.o.m mu 7.381100 mux. s-a-tj^ 80 "ct 1 mmmw 
25 -x;v-i^x^;i/x— (i : 1) nmmi^rco 7jcl<& 2 M iimT pH 7 

;&^6@^mx5^;i'/^i$'y-;i/ 23:2) \zmhtc^. I^i^x5";i//{»^6>i^^{t:u. ^Mfb 
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(0.20 g, JR^ 13!i;) &#fco 
ll^ 264-266 t^p 

'HNMR (DMSO-dj) (51.17 (6H, s), 1.22 (6H. s), 2.23 (2H, s). 2.67 (2H. s). 3.82 
(3H, s). 6.84 (IH, s), 7.57-7. 68 (2H, m), 8.01-8.09 (2H, m), 8.72 (2H, s); 
5 10.58 (IH, br s)o 

N-(2-:t^y-3-tf^U i?-;i/)-3-(3. 4, 8. 9-x h ^ t: Hn-6-;< h=^5^-3, 3. 8, 8-7^ 
hy^^)Vyo [2, 3-h] < V ^ y U >-l-r M^>X7 ^ F ' 
-^^^J 1 5 9 tmm(D:^mz^r) . 3-(3.4.8.9-x t Ho-6-p^ b^v 

10 -3. 3. 8. 8-7^ h P [2. 3-h]-r v=^/ u >-i-i )v)^M>mmmtk^^zs 
3-T^/-3,4.5,6-5^h^bh*a-2(iH)-fcru>^y>3(i>e., mmit^m^mtco w 

63%o 

•HNMR (CDCI3) (51.23 (3H. s), 1.28 (3H, s),1.30 (6H, s), 1.58-1.80 (2H, m), 
15 1.88-1.98 (2H, m), 2.18 (2H, s), 2. 59-2.72 (3H, m), 3.27-3.38 (2H. m), 3.92 

(3H, s), 4.40-4.50 (IH, ni), 6.27 (IH, br s), 6.62 (IH, s), 7.33-7.36 (IH, m), 
7.43-7.48 (IH, m), 7. 88-7. 95 (2H, m)„ 
-^•6^^314 7 9 

(S)-N-['\++hk: H D-2-:t^ry-lH-Ti?tf >-3-r;W-3-(3, 4, 8, 9-x h ^ t H D 
20 -6-;< H^~>-3,3,8.8-xh^^5^;i/7 0[2,3-h]-ry4^ / >-l-4 )1)^>X7 ^ 
H 

"t^^mi 5 9 tmU(D:^m\Z^Kl . 3-(3,4,8,9-T- t l^D-6-p^ h^-> 

-3. 3, 8, 8-x hy^^jvyu[2, z-huv^y u >-i-^ )vmM.mmmtm.^^zs 

(S)-3-75yA^U-h FP-2H-yife>-2-:t>/J>^e>,^M{t:^tl^#fc,iR^ 65«o 
25 #aK. 

[a] B +23. r (c 1.0> :A^/-}V) . 
'HNMR (CDCI3) (51.23 (3H. s), 1.30 (9H, s), 1.51-2.05 (6H, m). 2.16 (2H. s). 
2.70 (2H, s), 3.20-3.38 (2H, m). 3.92 (3H, s), 4.68-4.78 (IH, m), 6.53 (IH. 
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br s), 6.62 (IH. s), 7.42-7.51 (2H, m). 7.69-7.73 (IH, m), 7.88-7.92 (2H, m). 
-^^^4 8 0 

(R)-N-[A:^U-t: H □-2-:^-^y-lH-7i?lf ;H-3-(3, 4, 8. 9-t- h 7 h H P 

h^->-3, 3, 8. 8-r b ^;^5";i'7a [2. 3-h] V+y U >-l-^ )V) ^>X7^ 

5 H 

^^mi 5 9 tmU(D:lsm\Zi^y) . 3-(3,4,8.9-x h^b h + -> 

-3, 3. 8,.8-x h 7 ^ ^}]^y u [2. 3-h] -iv^j^) >-i-^ )V) ^M.mwtmm^^^zs 

(R)-3-7$y^:^-iJ-t: Fn-2H-Tif b°>-2-:f >*^e>,SM{b^i^^#fc„ W 33310 

10 [Of] 0-22.5° (c I.O. . 

'HNMR (CDCI3) 51.23 (3H, s), 1.30 (9H. s). 1.51-2.25 (6H, m), 2.17 (2H, s), 
2.70 (2H. s), 3.20-3.36 (2H. m). 3.92 (3H, s), 4.69-4. 78 (IH. m), 6.29 (IH. 
brs), 6.62 (IH, s), 7.41-7.51 (2H, m). 7.69-7.73 (IH, m), 7.88-7.91 (2H, jOc 
-^^^4 8 1 

15 3- (6-X h + >^-3, 4, 8. 9-7^ h ^ t H O -3. 3, 8, 8-5^ h ^ ^ 7 D [2, 3-h] V ^ 

l-(7-X l>^v'-2, F D-2, 2-p^9-)W5-^>Vy ^x;i/)-2-y 5^;M-yn 
(15.0 g. 56.7 mmol), y^M,mm?^^)V (9.14 56.7 ininol)> 

mm (80 ml) :feJ:tJ?h;i/X> (100 inL) (DW^Wzmmm (7.8611JL, 0.147inol) 

20 ^m^. eitl^ 80 1 Btrsm^bfeo KJt^m^TK'^LTcWKmaX. vX^ 

tiyj^^u-^h^^y^- (^^D->/mmx^)v 4:1) \zmh. mmit^^ 

(9.00 g. W 39%) ^%rco 

25 

•HNMR mi^ (51.25 (6H. s). 1.29 (6H. s). 1.47 (3H, t, J=7.0Hz), 2.15 (2H. 
s), 2.68 (2H, s), 3.92 (3H, s), 4.18 (2H, q, J=7.0 Hz), 6.62 (IH, s), 7.47 
(IH, t. J=8.0Hz), 7.61 (IH, d, J=8.0 Hz), 8. 05-8.08 (2H, id)o 
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-a-fifefH 8 2 

3-(6-X- h^zy-Z, 4. 8, 9-x h ^ h H 0-3. 3, 8, S-x h 7 '^JVy D [2. 3-h] ^ V + 
3-(6-X 4, 8, 9-T- h ^ t H a-3, 3, 8, 8-7^ h ^ ^ D [2, 3-h3 -iV^ 

5 y u >-i-'r;i/)^m#m ^5^;1'x;^t;w (8. 80 g, 21. 6 mioi) (D^^y-)v (40 

mL) mmz bUymi^li-hV^ATiamW. (12 mL) ^Ua^. M^^^ 50t:T 12 B# 
M^^Ufc. ^mm^^lf^Vftm 5 M 41^ (17 mL) ^in^. MffiJgi^Lfco 

^wmx.f-)]^f}^^m^ith. mmit-^i^ (e.is g. urn m) 

10 M 240-243 t:. 

'HNMR (DMSO-dg) 51.22 (6H, s). 1.37 (3H, t. J=7.0Hz). 1.46 (6H, s), 2.02-2.25 

(2H, m), 3.16 (2H. s), 4.24 (2H. q, J=7.0Hz), 7.09 (IH. s), 7.76 (IH, t, J=7. 8 
Hz), 7.86 (IH, d, J=7.8Hz), 8.16 (IH, s), 8.26 (IH, d, J=7.8 Hz), 
-^^^^4 8 3 

15 3-(6-X h^-y-Z, 4. 8, 9-x h ^ h H P-3, 3, 8, 8-x h 7 ^ ^JVy U [2. 3-h] -f 
J U >-l-'f ;i/)-N-y^;i/^>X75 F 

3- (6-X h + v-S, 4, 8. 9-7^ h ^ b H P -3, 3, 8, 8-x h ^ ^ 7 D [2, 3-h] V ^ 
y U>-l-r;V)^m#^*g^*i (l.OOg. 2.33inmol). l-kHD:^=->>-lH-^>V/h 
U7y~;p— xKfPtf (0.392 g, 2.56iiiinol) <Z) N,N-S?^5^;P7tN;i/AT^ H (10 mL) 
20 . Wmsz l-X5^;i.-3-(3->?y5^;PT5y7°Pk:;i/);0;i'7}^>?-f 5 F:^^;^ (0.580 
g. 3.03 miol) ^JP^, ii^tfS^MT 30 ^^M^^^b/fco Z.tViZ m 

J-)VmL (1.2 mL) §JP^. ^i-^tJ^^mif^SlC 2 I^W^J^Uj'^cio 

^a^Pmx5^;i/-^:^iJ->5&^SSM^{kL'> SM^b'&tf (0.80g> JR^ 84X) ^ 

25 

M/^ 173-174 "Cp 

'HNMR (CDCI3) (51.21 (6H, s), 1.28 (6H. s). 1.47 (3H. t. J=7.0Hz). 2.13 (2H. 
s). 2.61 (2H, s), 2.94 (3H, d, J=5.2Hz), 4.19 (2H, q. J=7.0 Hz), 6.60 (IH, 
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s), 6.85-6.90 (IH, m), 7.38-7.44 (2H. m). 7.77 (IH. d, J=1.2Hz). 7.85-7.90 
(IH, in). 
-&fiKM4 8 4 

N-[2-75 y-2-:t^yx5^Jl/]-3-(6-X h:^^i/-3, 4, 8, 9-x h ^ b H P-3, 3, 8. 8-x 
5 h^^^;i/7D[2,3-h]-i'V+y U>-1-1';W^>XT5 H 

3-(6-X h^'>-3, 4, 8, 9-7^ h ^ b Hn-3, 3, 8, S-x h^:^'^)ly D [2, 3-h]-r 
y U>-l-'r;0^m#^ii[i?:^ (l.OOg. 2.33 mmoO <D^h^ii}^uyy> (10 
mL) H^^^fCb UX5^;i/T^> (O.SlOmU 5.83iiimol) ^jjPx.. a-^t/^^MT 10 
^>F«m#bfCo ^:n§«U, ^UU^m-iVy^JV (0.362 mL. 2.80 mmoi) ^ 
10 mThX. U-^m^^H^TT 45 ^KM^Lfco ^?^U v-^T^ K:^®?:^ (c'sBB g. 
3.50 mmol) ^ 2 M Tfc^fbrh h U AtIc^IS (1.75 ml, 3.5 mmol) izmMLfcW. 

2i^@^mx5^;i/-i^X5^;UX-x;i/;&i6M^^bb.^^fb^tl (0.82g,iR^ 75!l!) 

15 ^mrco 

M}^. 127-128 "Co 

'HNMR (CDCI3) 51.22 (6H, s), 1.29 (6H, s). 1.47 (3H. t, J=7.0Hz), 2.14 (2H. 
s), 2.64 (2H. s), 4.05 (2H, d. J=5.0Hz), 4.18 (2H. q, J=7.0Hz); 5.81 (IH. 
br s). 6.40,(1H, br s), 6.61 (IH. s). 7.41-7.50 (2H. m), 7.85-7.99 (3H. i). 
20 '&fiKM4 8 5 

N- [3- (6-X h ^ >'-3, 4, 8, 9-7=-, h 7 h F D-3. 3, 8, 8-x h ^ p< ^JVy D [2, 3-h] V 
3- (6-X h ^ >'-3, 4, 8, 9-x h ^ t H P -3. 3. 8. 8-x h ^ ^ :7 D [2, 3-h] < V 4^ 

/^j>-\-i)v)^BwmMmm. (2.00 g, 4.65^00, i-kHn^>/-iH-^>yh 

25 U7y-;P-7jc^#? (0.784g, 5.12iDmol). 2-7^ yg&mx^^;!.:^^ (1.05 
g, 6.05 mmol) 0 N,N-5^^5^;1//Jn;I.A75 K (20 mL) h U X5^;i/7^ > 

(2.59 ml, 18.6 mmol) ^^Zf: l-:L^)V-Z-iZ-P;^^)\,7^ yyu\f)Wtl)V^-y 
-i^l^mmm. (1.16 g. 6.05 mmol) >tMX. U-^m^^Ui: 3 mmW^LTco K 
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M 155-156 t^o 

'HNMR (CDCI3) (5 1.24-1.30 (I5H. m), 1.47 (3H, t, J=7.0Hz), 1.66 (6H, s). 2.16 
(2H, s), 2.68 (2H, s), 4.13-4.28 (4H. m). 6.61 (IH. s). 6.93 (IH. s). 7.42-7.50 
(2H, m), 7.83-7.89 (2H, m)o 
•&^M4 8 6 

N-[3- (6-X N ^ v^-S, 4, 8, 9-x h ^ t: F n-S, 3, 8, B-fhy^ ^)Uy D [2, 3-h] -Y V 
N-[3-(6-X h^i^-Z, 4, 8, 9-r h 7 k H D-3, 3, 8. 8-r hy^^-JVya [2, 3-h] V 

^yv>-\-^}V)^>v^)vi-2-^^}V7^=L> x^;i.xxt-;v (1.25 g, 2.47 

nmol) (DX^/~Jl (7 fflL) m^mz ^ U 7l<.miti- h V ^ A7mm (S.O .mL) 

Pis u^m^mmr 3 mmmwLrco K^^mz 5 m mm (3.7 mi) siin;^. mje 
pmvrco n^^mmji^m-^^m^itv. mmit'^m (i. 28 g, mmm s#feo 

Bl!.'^> 234-238 T:„ 

'HNMR (DMSO-dg) 51.22 (12H, s). 1.34 (3H. t. J=6.9Hz). 1.45 (6H, s), 2.19 
(2H, s), 2.72 (2H, s), 4.12 (2H, q, J=6.9 Hz), 6.85 (IH, s), 7.51-7.53 (2H, 
m), 7.92-7.96 (2H. m). 8.61 (IH, s)o 

N-(2-75 y-1. l-i^^5=-;i'-2-:f 4^yx5^;0-3-(6-X h=^i^-Z, 4, 8. 9-5=- h ^ h K 

D-3, 3, 8. 8-T-h^^5^;i.7.p[2..3-h]'rv^r/ u >-w;w^>xy5 H 

N-[3-(6-X h^i^-Z, 4, 8, 9-x h ^ b h* a-3, 3. 8, 8-7^ h ^>^^)\.y D [2, 3-h] V 
4^yU>-I-1';W^>y<;H-2-p(5^;P7^X>:K^:^ (0.80g, 1.55miD0l), 1- 
tFP+->-lH-^>y>U7V-;P- 7>^x<^A4i: (0.307 g. 2.02 mmol) <D 
N,N-i;;j<5";i/3t;;i.A7^ K (8inL) ^?^S3>|C}^L.. 1 -X5^;W3- ($->?;>( 5=^;1.7 5 / 
::^Dhr;i/);i7;U4^>^-r$ l^mmm (0.387 g, 2.02 mmol) ^m^.. ^J^TT 30 i)- 

rBmj^L;^o Rjt^mizhvx'^Ar^y (0.541 mu 3.88 moi) sisn^. m^m 
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^> m&mmi^rco m^^mm:r.^)v-^^i)->-^^^mm<tv. mmit-^m (o.so 

M 204-206 "Co 

'HNMR (CDCl,) (51.25 (6H. s), 1.30 (6H. s), 1.47 (3H, t, J=6.9Hz). 1.69 (6H, 
s), 2.17 (2H, s), 2.68 (2H, s), 4.18 (2H, q. J=6.9Hz). 5.54 (IH, br s), 6.50 
(IH. br s). 6.61 (IH, s). 7.07 (IH, s), 7.42-7.49 (2H. in), 7.85-7.89 (2H, m)„ 
'g-^!KM4 8 8 

3- (6-X h ^ v-3, 4. 8, 9-5^ h ^ b H □ -3, 3, 8. 8-x h 7 ;^ 7 P.C2, 3-h] y 4^ 

y u>-i-r;p)^>"if>T$> 

i-(7-x h^->-2,s--j}i HP-2,2->?^5^;p-5-^>y7^-;W-2-^5^;i/-i-^D 
AV-;P (11.2 g. 42.3 mmol), 3-7$ / ^>y- h U;i/ (5.00 g, 42.3 mmol), 

mm (eoiiiL) ^^nhj]^j:> (75 mi) (dw^i^^^i^l. mmm (6.77idl, 0.127 
moi) ^M^. 80 "CT 1 mmmi^vrco EJtsm^mwzmi^rzmz^^m^. 

^u-^h^yy^- {^^D->mm:L^j\^ 2:1) izmv. mmit^m (s.n g. 
m 53X) 

'HNMR (CDCij) (5 1.23 (6H, s), 1.32 (6H, s), 1.46 (3H, t. J=7.0Hz). 2.32 (2H, 
s), 2.65 (2H, s), 3.70 (2H, br s). 4.16 (2H, q. J=7.0 Hz), 6.58 (IH, s), 
6.70-7.21 (4H, nOo 

N- [3- (6-X h ^S^-3, 4, 8, 9-7=- h ^ k K 0-3. 3, 8. 8-x h 5^;P7 O [2, 3-h]-r V 

3- (6-X h + 5^-3, 4, 8, 9-5" h ^ t H □ -3, 3, 8. 8-7=- h ^ ^ y D [2. 3-h] V ^ 
y U>-l-'r;W^>'-tf>7$> (0.73 g, 2.00 mmol) OtfU5^> (5 mL) 
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^K'^vbs p<i5'>7.;i/5jN-;P^DU H (0.186 mL, 2.40 mmol) ^iiTtT> Ua^ 
Myh^u^Yifyy>(- mm:r.^)W^^ 97:3) \z^.hfci^. S^^x 

6 5^;i/-A^-tj->;?)^e>^^'fbu. mmwi^m (0.52 g> 59%) ^#fc, 

il!;^ 181-182 "Co 

'HNMR (CDCI3) dl.27.(6H, br s), 1.32 (6H. s). 1.46 (3H, t, J=7.2 Hz). 2.23 
(2H, s). 2.71 (2H. s), 2.77 (3H. s), 4.18 (2H, q, J=7. 2 Hz). 6.60 (IH. s). 
7.08-7.14 (IH. m), 7.22-7.35 (4H. m). 
10 ^MA^O 

N- [3- (6-X h ^ 5X-3, 4, 8, 9-5^ h ^ t H n-3. 3, 8. 8-5^ h ^ =f-)Vy P [2. 3-h] < V 

^ / u y-\-^)V) 7xx;^]-N-(^5^;^7;;^7^^x;l/) ;>(i$'>x;i/4N>T5 h 

3 0 hnm(Dl3mzi:, V) , 3-(6-X h^i^-Z, 4, 8. 9-5^ h ^ t Fp-3. 3. 8. 8- 

X h 7;<5^;p:7 □ [2, 3-h] v:^^/ u >-i-<;0^>if >;fed:tx^^ >x;w 
15 sl^x;i/i7PU H;5^e>. ^Sfb^tiSfffco iR^ 53a;, 
M 183-184 (Mx5^;i/-^:^^i5-»„ 

'HNMR (CDCI3) (51.25 (6H. s), 1.31 (6H. s). 1.46 (3H, t, J=6.9Hz), 2.23 (2H. 
br s), 2.68 (2H. s). 3.40 (6H. s). 4.18 (2H, q, J=6.9Hz). 6.61 (IH, s), 7.29 
(IH. t, J=1.5Hz). 7.35-7.40 (IH, m). 7.52 (IH. t, J=7.8Hz), 7.61 (IH, dt, 
20 J=7.8 Hz, 1.5 Hz)o 
^^m4 9 1 

N- [3- (6-X N + v'-3, 4, 8, 9-5^ h ^ t H P-3, 3, 8, 8-5=- h ^ ^ ^)Vy P [2, 3-h] < ^ J 

^mm3 0 tmm(D:^m\Zj^^. 3-(6-Xh^e^-3,4,8,9-5^h^hFP-3,3,8,8- 
25 T^-hy^^JVyu [2. 3-h] -I- y 4^ y u >-!-< ;W ^ >if ^7 $ >iB^n^UU7± 
^-JV^a^J Fd^e., 2-^pp-N-[3-(6-Xh4^v'-3.4.8.9-5^N^t HP-3.3.8,8- 

7^h^^5^;i'7P[2.3-h]-rv+y u>-i-'i';i/) ^'xxjWT-fehT^ ;i 
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M 162-163 °C (@^^X5^;l/-^4^1t»„ 

'HNMR (CDCI3) (51.24 (6H, s), 1.32 (6H, s), 1.46 (3H, t, J=6.9Hz), 2.19 (3H, 
s), 2.28 (2H. s). 2.67 (2H, s), 3.34 (2H, s), 4.18 (2H, q. J=6.9Hz). 6.60 
(IH, s), 7.12 (IH, d, J=7.2Hz), 7.36 (IH, t. J=7.2Hz). 7.43 (IH, s), 7.84 
5 (IH, d, J=7.2 Hz), 8.82 (IH, s)o 
-^^0^4 9 2 

N-[3-(6-X h:^^'>-3, 4. 8, 9-x h 7 b H P-3. 3. 8, 8-x U [2. S-h] V 

^ y u >-i --r M y x - -2- (7^ ^jvx jiy^ -jv) 7 h r 5 F 

-^^ms 9 ^|sia®;^fe(Cct D . N-[3-(6-Xh:it^>'-3,4,8,9-xh7t HP 
10 -3, 3,8,8-T- h^^^^Jl'^P [2,3-h]-r V^y U >-!--( JV) >'xx;i/3-2-(^5^;i'5^ 

M 114-118 -C (WmJ^'^Jl^-^^-p-^o 

'HNMR (CDCI3) 51.13 (6H, s), 1.22 (6H. s), 1.33 (3H, t, J=7.0Hz)» 2.28 (2H, 
s). 2.62 (2H. s), 2.69 (3H. s), 3.73 (IH, d, J=12.8Hz), 3.93 (IH, d, J=12.8 
15 Hz), 4.09 (2H. q, J=7.0Hz), 6.78 (IH, s), 7.06 (IH, d, J=7.6Hz), 7.32-7.39 

(IH, m), 7.61-7.65 (2H, m), 10.40 (IH, s)o 
^^M4 9 3 

N- (b H P^i/^ 5^;P)-3-(3, 4, 8, 9-x h 7 b H P-6-^ h ^r'>-3. 3, 8. 8-x h 9 ^ 

5^;W7P[2,3-h]'i'y4^y U>-i-r;w^>XT^ H 

20 3- (3, 4, 8, 9-7^ h ^ h H P-6-^ h ^ v-3, 3. 8, S-x h ^ ^ D [2, 3-h] V 4^ 

/ U>-l-r;0^>X7^ H (0.50g. 1.32iDmol), Zl%ts)U^V> (1.07g, 13.2 
. imnol) ^^nmWt:^^'^^ (0.365 g. 2.64inmoI) OT-fehXhU^U (5 mL) MM. 

•^atk^^&jp^. i^px^ji/jsmLfco ttWM^TK^bfcft. m&mmi^rco n 

25 ^S'>'J:^^';U;^JvAi^pvhif:^7^- (imx5^;p/p^^y-;p i9:i) izm 

V. ^m^t^^ (0.40 g, m u%) ^mtco 

'HNMR (CDCI3) 51.23 (6H. s), 1.29 (6H, s), 2.14 (2H, s), 2.65 (2H, s). 3.93 
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(3H. s). 4.87 (2H. d, J=6.2Hz), 6.62 (IH, s), 7.39-7.48 (2H, m). 7.83-7.89 
(2H, id), 8.05-8.11 (IH, ib)„ 

N-^5^;i.-3-(3, 4. 8. 9-7^ h 7 k H D-4-k H v-6-^ h^i^-Z, 3. 8. 8-x N 5 ;^ 

D [2, 3-h] -f y 4^ ;0^>XT^ 

■&^M2 9 ltmm(D:^m\Z^K). N-^5^;i.-3-(3,4,8,9-xh^t:Hn-6-^h:^ 
>'-3, 3, 8, 8-7^ h ^ ^Jl^y a [2, 3-h] ^v^yv >-l— r M^>xr ^ H 56^ 6^ 

M 215-216 r (mmx^)V). 

'HNMR (CDCl,) 61.25 (6H. s). 1.29 (6H, s), 2.16 (2H, s). 2. 95 .(3H. d,' J=4.4 
Hz). 3.95 (3H. s). 4.44 (IH, s), 6.98 (IH, s). 7.18 (IH, br s). 7.42-7.50 (2H, 
m), 7.81 (IH, s), 7.87-7.91 (IH, m), 
-^^^4 9 5 

N-^5^;j.-3-(3, 4, 8. 9-7" h y t K □-6-;< h^z^-i, 3, 8, 8-x h 7 
y D [2, 3-h] -iV^/V >-l-f ^ >X7 ^ H 

^figM 2 9 4 mm<D-:^m\Z^ D . N-^ 5^;i/-3- (3. 4, 8. 9-x h ^ t K D-4- 1 H P 
^^iz-e-^ h^^v-S, 3, 8, 8-x h ^^^^^it'^P [2, 3-h]-r y^/ U >-l-l' ;W^>x 

m.^ 229-231 t: (B^Mx5^;i'-$;?^y>^Dhf;ux-x;Wo . 

•HNMR (CDCI3) 61.34 (6H. s), 1.52 (6H. s). 2.17 (2H, s), 3.00 (3H. d, J=4.8 

Hz), 4.00 (3H, s), 6.36-6.48 (IH. m), 7.44-7.59 (3H. m). 7.78 (IH. s). 

7.85-7.91 (IH. in)o 

^^M4 9 6 

N-(2-T$ y-1. l->^p<5=-;U-2-^4^y X5^;^)-3-(3. 4. 8, 9-7" h ^ t H P-4-b H P 
4^>'-6-^ h^zy-i, 3, 8, 8-7" h 7^5^;i/y P [2. 3-h]-r y^^/ U >-l-f ;|/)'^>X 

^^m2 9 1 tl^<iO:*rjSfcj:f9, N-(2-75y-l.l->^^^;p-2-^:^yx5" 
;W-3-(3, 4, 8, 9-7" h ^ b H D-6-p( K:^>'-3, 3, 8, 8-7" h^>^^)],ya [2, 3-h]-f 
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155-158 *c (mmx.^)v)o 

'HNMR (CDC!,) (51.25-1.31 (12H. m). 1.69 (6H. s), 2.20 (2H, s). 3.96 (3H. s), 
4.48 OH, s). 5.82 (IH, br s), 6.77 (IH, br s), 7.03 (IH. s), 7.43-7.52 (3H, 
m). 7.91 (2H, s)„ 

N-(2-75/-l,l->^p<5^;i.-2-:^-4^yx5^;i.)-3-(3,4, 8,9-5^ h^t 

v-S, 3, 8. 8-x b y X5';i'-4-:t+y 7 D [2, 3-h] V ^ / U >-l— T M ^ >X7 ^ 

H 

)l) -3- (3. 4. 8, 9-5^ h 9 1 H D -4- h K U^i^-G-^ ^ 4. ^-3, 3, 8, 8-x h ^ ^ 5^ )V 
7P [2, 3-h]-^ y4^y U >-l— r;W^>X7^ H>{i^6>^®{b'&iiJ^#fc. iR¥ •52!i;<, 
ill;^. 180-181 X: (Bti?X5^;0. 

'HNMR (DMSO-dg) 61.26 (6H, s), 1.41 (6H. s). 1.45 (6H, s). 2.24 (2H, s), 3.91 
(3H, s). 6.85 (IH, br s), 7.19 (IH. br s). 7.47-7.55 (3H, m). 7.90-7. 98 (2H, 
m), 8.29 (IH, br s). 

3-(jf D*p(5^;W)-6-X h^zy-Z, 4, 8. 9-x h ^ b H n-3, 8. 8- h U p^5^;P-l-7x 

x;i/7 p [2. 3-h] u ymmm. 

^>y-hU;P (20 ml) ^ -5*C.|C?^i^b.4ljbT;t'^X^A a 38 g. 17. 9 mo l) 
^M^xmWVf:!. ::tl\Z 7-Xh4^>'-2,3->?h Hp-2.2-s?^5^;u-5-(2-^5";1' 
-2-ZfU^-)V)^>Vyy> (2.20g. 8.93inmol) ^MXfcm. it-^fC*m (0.46 
mU 8.93 Dimol) ^?i^Tt> M"^^^ -5 W 1 Bf^, -^^iZ^MX 3 
VTzo KJt^m^ 1 M ^^-f vyPtf;i/X-x;nr^^L.fco 7jcS^ji 

17:3 7:3) fcffcL, 3-(7'P^^5^;P)-6-X h:^v'-3,4,8.9-7=- h^t Hp 
-3.8,8-hU;<5^;i/-l-7xX;i/7P[2,3-h]'f 74^7 •J> (1.41 g, W 37!li) 
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wmo 

'HNMR (CDCI3) (51.31 (6H, s), 1.34 (3H, s), 1.47 (3H, t. J=7.2Hz), 2.18 (2H. 
s), 2.78 (IH, d, J=15.9Hz). 2.93 (IH, d, J=15.9Hz), 3.40 (IH. d, J=9.9Hz). 
3.55 (IH. d. J=9.9Hz). 4.19 (2H. q, J=7.2Hz), 6.65 (IH, s). 7.39 (5H, s). 

cn^mmmz vrcmz. -jx.^^jvx.-^^jv-fy^ m^^-^^^. ^mit^^m (i. 40 g, 

7-x h^5^-2. 3->^t Hp-2. 2-:^^5^;i/-5-(2-^5^;i/-2-:/n^-;i/)/^>y:7^ 

M 156-159 

•HNMR (DMSO-dg) <51.22 (3H. s). 1.24 (3H, s), 1.37 (3H, t, 1=6.9 Hz), 1.59 
(3H, s), 2.17 (2H, s). 3.35 (2H, s), 3.83 (IH, d, J=10.8 Hz), 3.92 (IH, d, 
J=10.8Hz), 4.24 (2H, q, J=6.9 Hz), 7.11 (IH, s). 7.59-7.78 (5H, in)„ 
^mi4 9 9 

6-X h ^ 4, 8, 9-x h 7 h H P-N, N, 3. 8, 8-^ >:$^ ^ 9-)V-3- y O [2. 3-h] V 

3- ( y O t ^ ^;P) -6- X h 4^ '>-3, 4, 8, 9- ^ h ^ t H D -3; 8. 8- h ij P< ^^JP 7 O 
l2,i-hUV=¥/V>mmM (0.50g, l.OSmmol). m ;^^)Vr^>7i(.mm (2mL) 
^cfcDf N,N->?p<9^;i/T-feh7$ H (3 iL) (DM^m^. mm^. 180 t:T 14 W 

{^^•^>mmJi^)V 1:1 35^6>^=lr1^->/l^^x^;i'/hUx5^;i/T5> 
92:5:3) \Z^hrz.^. m.m\ki^ 9 A^ OT h^^y ^ - (•^^-^y/B 
mx5^;P 4:1) izmV. 6-Xh4^i/-3,4,8,9-7^h^t Hd-N.N.3,8,8-^>:$';<5^ 
;l'-3-70[2,3-h]-1'y^/U>^iS'>T5> (0.22 g. W 52%) ^#feo 

'HNMR (CDCI3) 6 1.22-1.32 (9H, m), 1.45 (3H. t, J=7.0Hz), 2.18 (2H, s), 2.31 
(6H, s), 2.35-2.51 (2H. m), 2.64 (IH. d. J=15.6Hz), 2.97 (IH, d, J=15.6Hz). 
4.17 (2H, q. J=7.0 Hz), 6.62 (IH. s), 7.38 (5H. s)„ 
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cn^mmmzL-rzWi. mmji^-M^^m^itL. mmit-^m (0.20 g, 3-(^p 

^ p^5^;i/)-6-X h^>^-3, 4, 8. 9-T h ^ t H P-3. 8, 8- h U ^^)]^y n [2. 3-h]< V 
145-147 "Co 

'HNMR (DMSO-de) 61.23 (3H, s), 1.25 (3H, s). 1.38 (3H. t,' J=6.9Hz). 1.54-1.62' 
(3H, m). 2.11 (IH, d. J=16.2Hz). 2.28 (IH. d. J=16.2Hz), 2.91 (6H, s). 3.20 
(2H. s), 3.60 (2H. s), 4.23 (2H, q, J=6.9Hz), 7.03 (IH, s), 7.59-7.69 (5H, 
id)o 

5 0 0 

6-X h +>-N-X^;i/-3, 4. 8, 9-T- h ^ t H D-N, 3. 8, 8-5^ h ^ ^ 5=^ JU-i- y u 

[2. 3-h]-r y u >t$ >::^mMm. 

^^M4 9 9 tmmo):Jjmzj^r)^ 3-(:/p^:^5";i.)-6-x h^v-3, 4, 8, 9-^ h ^ 
t Kn-3, 8, 8- h u ^^Jiy u [2, Z-hUv^y U >mmm^^xS n-x5^;u^5^;p 

r^>?&>6., mm^t^m^mco lam 33X0 

14/^ 146-149 *c (i^^x^;^, 

'HNMR (DMSO-de) <5L23 (6H. s), 1.27 (3H, t, J=7.4Hz), 1.38 (3H. t, J=6.8 
Hz), 1.58 (3H, s). 2.13 (IH, d, J=16.4Hz), 2.26 (IH, d, J=16.4Hz), 2.89 (3H, 
s). 3.20-3.61 (6H, m), 4.23 (2H, q, J=6.8Hz), 7.03 (IH. s), 7.60-7.65 (5H. 
m)o 

^mm 5 0 1 

z^}<^)V:^l)W^^^^m 0-[3-(3.4,8.9-5^h^tHD-6-^h^>'-3.3.8.8-5=-h 
y^^JVy u [2, Z-hUv^J U >-i-^M yx.-M ji^x^jv^m. 
7fcm^b;iJ U (587 mg. 10.5 mjiol) ©tK (30 mL)-Tirh> (30 mL) mW.iZ 
3-(3. 4. 8. 9-x h ^ b H D-6-y h^->-3. 3, 8, 8-x h^>^^JVyu [2. i-hU^J:^ 

y u>-i-r;i/)7acy-;i/ (3.50 g. 9.96 mmoi) §jn;i, ^^-^ 20 
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^D->/mmx.^)V 5:1 ©t^ 3:1) Id^fcb. SM^b^tlOiSil^S* 3.40g#fc. 

753 mg ^m^j^=^)]/\zmmv. 4 M mt7mmm:r.^)mm^ixi^. 

'H NMR (DMSO-de) (51.23 (6H, s), 1.41 (3H, s), 1.47 (3H, s), 2.05-2.75 (2H, 
m), 3.17 (2H, s), 3.20-3.50 (6H, m), 3.94 (3H, s). 7.09 (IH, s), 7.37-7.54 
10 (3H, m), 7.67-7.74 (IH, m), 12.70 (IH, br s)o 

^^ms 0 2 

2- [3- (3, 4, 8, 9-5^ h ^ k F n -6- ^ f + 5>-3, 3. 8. 8-7^ h ^ 5^;U7 P [2, 3-h] V 

'j>-i-<;i/):7xy+v]T-fehT^ H 

3- (3, 4. 8. 9-5=- h ^ t H N ^v^-S, 3. 8, 8-x h 7 ^ D [2, 3-h] 

15 y U>-1-^ (215 mg, 0.612 umol) (D }i,^--J ^^JV^)VAT S. H 
(2 DiL) ^^^(C7'J<?^T> :^7U'>A tert-l/h^vH (380 mg, 3.37 mmol) 

1 mmmii^Vrc. 2-^U^7±:h7^]^ (279 mg. 2.02 mmol) ^M^. ^ 

2 ieFrBmj^b;^^> 90 "CT 24 i^mmwhtzo Mjs^g^#»fc*<^a^, g^m 

0^A:^^1J->/B^j^X5^;i//hUx^;i/75> 15:30:1) i^x^^JVX-fJV , 

-^^'^yt^^^^it-^'^x^mit^m (m mg. 52x) ^mtco 

172-174 'Co 

25 'HNMR (CDClj) 61.25 (6H, s), 1.32 (6H, s). 2.24 (2H. br s), 2.69 (2H, s), 
3.93 (3H, s), 4.53 (2H, s), 5.63 (IH, br s). 6.60 (IH. br s), 6.62 (IH, s), 
6.93-7.05 (3H, m), 7. 29-7.37 (IH. m)o 
"^mm 5 0 3 
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N->^;i/-3-(3,4,8,9-x t h ^ v-3, 3. 8, 8-x h 7 5^;i':7 P 

[2,3-h]-r v^y u >-i-i';w^>-tf>;^;i'/iN>7$ i^mmm. 

3->7y-N-^5^;i'^>if>7.;i/3f:>75 H (2. lOg, 10.7 mmol) ODS^m (10 mL) 
-h;l/X> (17 mL) !1»{C*}^T> (1.2 mL, 22.5 mmol) ^MTb. ^ 

5 l-(2,3->?h h^>'-2.2->?^5=-;i/-5-^>y7^njI/)-2-^5^;i/ 

-l-T^O/ty-jl- (3.20g, 12. 8 mmol) SrJJD^. 80 "CT 1 mm^WhTco RJtU 

10 ^yy4- (^^D-y/m^x-^JV 1:1 ©^^^■ti->/i^^x9^;i//hUx5';i/T 
. 5> 25:25: 1) iz^L. *Mfb^#;®jiil:^»$#7to ;in<&g^mx^;i/{;:^j^b. 

B^if^^kTmmit^m (3.19 W 64*) . 
M 164-167 

15 'HNMR (DMSO-de) (51.22 (6H, s), 1.46 (6H, br s), 2.13 (2H, s), 2.45 (3H. d, 

J = 4.8 Hz). 3.04-3.30 (3H, m), 3.95 (3H, s), 7.11 (IH, s), 7.76-8.26 (4H, 
m). 

5 0 4 

2-[()^=^)l) [[(3. 4. 8. 9-x h ^ h H D-6-^ h ^ i^-Z, 3, 8, 8-x h ^ ^ 7 □ 

20 [2,3-h]-ry=^^y u>-i-r;i/)7xxji/]x;i'4^x;i/]T$/]S^m x5^;1/xxt-;1/ 

N-pt 5";i/-3-(3. 4, 8. 9-7^ h ^ k h* n-6-/ h ^ v-3, 3. 8, 8-T- h ^ ^ 5^;P7 n 
[2,3-h]-l'y^^y U >-l— r;i')^>if>7.;U7jN>T$ (900 mg. 1.94 

mmol) © N,N->>^^5^;P:t:;Pi,T^ H (9 mL) ^?^(C^>K}^T. Ti^miti- h ^) ^ A 
25 (66!i; ^ffi^i-SttJ) (148 mg. 4. 07 mmol) ^MX. 30 ^mm^Vrc. m^T. 

^U^emWtx^Jl' (0.23 mL. 2.03 mmol) MM.'V 5 mmmWhtco KJ^^ 
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5 122-125 t:, 

'HNMR (DMSO-dB) (51.17 (3H, t, J = 7.0 Hz). 1.22 (6H, s), 1.46 (6H. br s), 
2.17 (2H, s), 2.87 (3H, s), 3.17 (2H, s), 3.94 (3H, s), 4.06 (2H, q, J = 7.0 
Hz), 4.12 (2H, s), 7.11 (IH, s). 7.81-7.92 (2H, i), 8.09-8.13 (2H, in)o 
5 0 5. 

10 2- [ [ [3- (3. 4, 8, 9-x h ^ b H D-6-^ h ^z^-Z, 3. 8, 8-x h 7 ^ ^)Vy D 

[2, 3-h] -f y +y u y-i-i ;W 7xn;i/] y^nr^hr^i^ 

2-[(^5";i/) [[(3. 4. 8, 9-7" h ^ t F P-6-p< h^>^-3, 3, 8, 8-x h^^^JVyu 

[2,3-h]'ry^y u >-i-rjW7x:i;wx;i'5jN-;WT5y]i^i? x5";i/xxx;w 

(464 mg, 0.842 mmol) (DX^y-JV (1.5 mL) ^^gld 5 U TK^^b^^hU 
15 '>A7jc^^ (1.5 mL) ^inx.. ^^^T 1 B^PBlM^bfeo X^S^y-JV^MiEil^b 
;^c^7K^i^^^ 5 M J^i^T pH ^ 6 tL. S^mX5^;i/-xh^t FP7^>"r2 

lHI}^^^bfco■&t?ii:;^c^*l®^&^5i^m:^^U'^7A±T]fe^s. '5ia. mBmmv. 2-[(^ 

C [3- (3, 4, 8, 9-x h ^ b H P-6-^ h ^-y-Z, 3, 8, 8-x h 7 ^ ^)V7 D [2, 3-h] 

^y^y u>-i-'f ;Wyxx;i/]x;i'4Nx;WT5/]@^m (394 mg) ^#yco 

20 nfcHimSt^#^ (390 mg) CD N.N-i?p^5^;i/3i^;i/AT^ F (2 mL) 1-X^;V 
-3-(3-i^p<5^;i/T5/7'Dtf;W;^7;i/j)?5^-r5 mi^it (199 mg. 1.04mmol) 

l-bHP=^>^-lH-^>yhU7y-;i^— >i<'ftItJ (123 mg, 0.802 nimol) SrJto;!, 
^ST 30^Pp1»Lfco tKi^T, jiT^^rXTyX (0.5mL) ^M^. mUT 1 ^ 
^m*^^b^o Sli&ig^tftC7K<£at\ i^mx5^;i'-5^ h ^ b H p 77 >T 2 HlJftffi 

c^-tfV/M^i^X^^;!/ 3:1) }C#fcb. S^i?X5^;i/-^^1t>j^i^e>M^{b$i§:T^M'fb 
^tf (55 mg. JK^ 14%) ^mco 
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M 105-107 t:, 

'HNMR (CDCI3) 51.26 (6H. s). 1.33 (6H. s), 2.16 (2H. s), 2.72 (2H. s). 2.86 
(3H. s), 3.66 (2H, s), 3.93 (3H. s). 5.58 (IH, br s). 6.58 (IH, br s). 6.64 
(IH, s), 7. 59-7.86 (4H, m), 

5 -g-fiJcM 5 0 6 

N-[3-[[[3-(3, 4, 8. 9-x h 7 h K □ -6-^ h 4^ 5/ -3, 3, 8, 8-x h 7 ^ :? n 

[2. 3-h]i' v^y u >-i-^M 7x-;^]x;^5^^-;^] 7$ /] 7xn;WT-fe 

N-[3-[[(3->Ty:7x-;i/)x;i'4N:r;H75y]7xn;i/]T-khr$ H 0.39 g. ' 
10 4. 41 mmol) omm (5 mL) - |>;i.x> (8 mL) mm\Z^^T, mmm (0. 52 mL, 9. 70 
aunol) ^igfTb> ^MT l-(2, 3->?b Hn-7-7^ h+>^-2. 2->^pt5^;p-5-^>y:7 
^n;0-2-X5^;p-l-yD/V-;i' (1.32 g. 5.29 mmol) ^MX. 60 "Cx 3 mm 

^Jltl^A^W^h^^y^- ('\+-9->/@^MX5^;i/ 1:2©^ 1:3) (Cttb, « 
20 #^Ko 

'HNMR (DMSO-ds) <51.09 (6H. s). 1.45 (6H. s). 1. 73-2.00 (2H, m), 1.94 (3H, 
s). 3.17 (2H, s), 3.93 (3H, s), 6.65-6.78 (IH, m), 7.10-7.13 (3H, m), 7.66 
(IH, s). 7.80-7.90 (2H, m), 8.05-8.20 (2H, m), 10.05 (IH. s). 10.58 (IH, s), 
5 0 7 

25 2- [[[3- (3, 4, 8, 9-t- f> ^ b F h+v-3, 3, 8. 8-x h y U [2, 3-h] ^ 

2-[[(3->'7y:7a:x;Wx;P7isX;WT5y]7-khT5H (180 ig. 0.752 mmol) 
mm (lmL)-h;i.x> (\.6mL)mmmizmT.mmm (O.OS&ml, 1.65mmol) 
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mrV. l-(2,3-$;bHP-7-pth^v-2.2-i^^5^;i.-5-^>y75:i 
)V)-2-^^)V-\-:fu/'^/-)V (226 mg, 0.903 imnol) ^ip^, 60 "CT 2 mmm 

^Myi^^u^hifyy^- (I^mx5^;i/©^iimx5^;i//^^y-;w io:i) 

-n-t/ (189 mg, JR^ 50«) ^ntco 

10 #^Ko 

'HNMR (DMSO-dg) (51.22 (6H, s), 1.46 (6H, br s). 2. 00-2. 30 (2H. i), 3.17 (2H, 
s), 3.30-3.60 (2H, m). 3.94 (3H, s), 7.10 (2H, s). 7.42 (IH, s), 7.80-7.87 
(2H, m), 8.04 (IH. s), 8.11-8.25 (2H, m)„ 
"^mm 5 0 8 

15 N-(A.^lJ-h HP-2-:t^^V-lH-Tiftr>-3-r;W-3-(3,4,8,9-xh^fc: 

h + V--3, 3, 8, 8-T- h y:^^)\^y U [2. 3-h] -f 7 U >-!-< ^>if >7>;UjJn 

S-v-T y -N- (^^iJ- fc H o-2-:r^y-iH-7lf fcf >-3-r ^i') ^ >if >7 ^ 

h* (360 mg. 1.23 mmol) (DWm (2 mL)- h;i'X> (3.2 mL) M«{C«T. m. 
20 mm. (0. 14mL. 2.71 mmol) SrWTL.. ^^^T 5 ^TO^fLfe. l-(2. 3-i^l:: HP 
-7-^ V^=y-l,2-J^^}V-l-^>^/y^-)V)-l-:^=f-)\,-\-funy--)V (369 
mg, 1.47 mmol) ^Jo^, 65 "CT 3 B#^«l#tfco SjSii^tlfC**?^^, >?X 

5^;i/x-5^;i.-e2|ii?jfe?^Lfc. 7jciiSrjgT>^-T7jcT4'fPL, Mx5^;i/-r2iHi 

25 MffiJtabJto aig^^S'l4>'U^y;i/;t7^Ai7P-7htJ^7:7^- 

('\4^-y->/i^i!x5^;i, 1:2) \zmv. ^mit^mcDmmmm^mtc. cin^smx 

x;w^e,)|f{^*-fb$i±TS^^b^ife (270 mg, w zm ^ntn. 



wo 03/035650 



479 



PCT/JP02/09760 



'HNMR (DMSO-ds) 51.22 (6H. s), 1.44 (3H. s), 1.45-1.85 (4H. m). 1.47 (3H, 
s). 2.00-2.35 (2H. m). 2.90-3.15 (2H. m), 3.16 (2H, s). 3.39-3.45 (2H, m). 
3.94 (3H, s), 4.00-4.15 (IH, m), 7.10 (IH. s), 7. 65-7. 90 (2H. m), 7.82 (2H, 
br s), 8.03-8. 20 (2H, i)„ 
-^mm 5 0 9 

P^^MJW'<=E^:tm S-C3- (3,4,8. 9-xhyhHD-6-^ ^4.,>-3, 3, 8, 8-7^ h 

^ ^ ^ji' p [2, 3-h] -iv^/vy-i-^ )V) y X xx 5^)vmmm. 

S-O-v-T/^xrijWxXx;!/ (637 mg, 3.09 mmol) <D 
mm (4inL)- h;PX> (6.5 mL) M^«?^T, mm. (0.36II1L, 6. 80 mmol) 
&MTb^ ^MT l-(2,3->'t: HD-7-pt h^>'-2,2-i^^5^;i/-5-^>V!7^x 
. ;l/)-2-^5^;i/-l-:/p/iy-;i/ (928 mg, 3.71 mmol) ^M^. 80 t:T 1 PfFel^i^ 

tiV)\^fi'7h.i>u^V^3y^-i^^'^ymm.:£.J-))/^\\ ©^3:1) {c#fcL.> 

'HNMR (CDCI3) (51.24 (6H, s). 1.33 (6H. s), 2.39 (2H, br s), 2.67 (2H, s). 
3.03 (6H, br s), 3.91 (3H, s). 6.59 (IH, s). 7.38-7.58 (4H. n), 

=y:sL^)VS--7-m^mM'C^^xmM\\^^m (618 mg, iR^ 42*) 

'HNMR (DMSO-dg) 61.23 (6H, s), 1.42 (3H, s), 1.45 (3H, s), 2.13 (IH, br d, 
J = 15.8 Hz), 2.40-2.60 (IH. m), 2.94 (3H, s). 3.00-3.50 (2H. m), 3.05 (3H, 
s), 3.94 (3H, s). 7.09 (IH. s), 7.68-7.80 (4H. m). 
5 10 

3. 4. 8, 9-3r h ^ b H D-6-^ h +5/-3, 3, 8, 8-r h ^ 5=-;Wl- [3- (p^ '^rvj-iti V 
xr:;i/] y u [2, 3-h] ^ y +y U >mmM. 
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i^;^9-)ltl)W^^^-tm S-[3-(3, 4. 8. 9-x h ^ b F D-G-^ 3, 8. S-x h 

7P^5";i/7D[2,3-h]-i'y:^y ij>-i-r;i/)7x-ji.]xx^;i/ (1.12 g. 2.55 

mmol) (D N.N-5^;<5^;i/j|^;i/A7$ H (10 mL) }§?gtt^?^T, 28« ^ h U 'j7A>^ h 

(2inL) ^Mx. mmr i ^wi^bfco sjSig^tiJcTfc 

N.N->?pt5^;P7iN;PAT$ H (10 mL) iC^«¥b, 7jcm<ti:M- U ^7 A (66X tft^i- 
mm (93 mg, 2.55 mmol) ^MX. ^MT 20 ^^^i^bfco 3>K?^T. 3-F;>^ 
^> (0.16 mL. 2.55 mmol) ^MX. 2 R^PHm^^^bfco ;KJSii^«^«& 

yA^a^h^^y^- (A4^ij->/si?x5^;v io:i) \zmv. mmit^mo^mm 

'HNMR (CDCI3) (51.25 (6H, s), 1.33 (6H. s). 2.24 (2H, s), 2.49 (3H, s), 2.69 
(2H. s). 3.93 (3H, s), 6.61 (IH, s), 7.13-7.31 (4H, m). 

Smx5^;l/^^^M^{t;^ii■T^||fb^^^ (247 mg. iK^ 23!i;) 
13!,'^ 130-140 "Co 

•H NMR (DMSO-dj) (51.24 (6H. s). 1.44 (6H, s). 2.25 (2H, s), 2.55 (3H, s), 3.14 
(2H, s), 3.94 (3H, s). 7.09 (IH. s), 7.31-7.35 (IH. m). 7.51-7.63 (3H, m)„ 
-B-fifeM 5 11 

3, 4. 8, 9-x h ^ t H p-6-pt h^^z^-Z. 3, 8. 8-r h ^ :^^)V-\-[Z-i^^}VX)Vy ^ 

x;0 y xx;w y u [2, 3-h] < v+y u >mmm 

3, 4, 8, 9-T- h ^ t: H D-6-p< h^zy-Z, 3, 8, S-x b / ^^JP-l- [3- (^ 5";i/5^:t) 7 
xx;i/]7P[2.3-h]-l'V:^/U> (288 mg, 0.755 iifflQl) (D^^y-JV (3.5mL)^ 
miZ;f^^7^3^mWti-hV^A (404 mg, 1.89 mmol) 0* (2.5mL) ^?^<&Jn^, 
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^A^u-rhifyy^- (^^iy>/mwt:L^)v 2:1 1:1) \zmu ^mit"^ 

^jp^. mmmmiy^ i^x5^;i/x-x;i/;6^e>ij^*fb$-&T^M{b'&ti (257 mg, m 
5 m m) ^mco 

'HNMR (DMSO-de) 51.22 (6H, s), 1.47 (6H, s), 2.15 (2H, s), 2.85 (3H, s), 3.17 
(2H, s), 3.94 (3H. s). 7.11 (IH, s), 7. 76-8.05 (4H, in). 
5 12 

10 3. 4, 8. 9-x h ^ b F h^->-3, 3, 8, 8-x hy :^^}V-\-Li-(:^^)V7.)V'^=- 

v^-M yu [2, 3-h] -f y +y u >m^m. 

3,4, 8, 9-x h ^ t b^^ez-S, 3, 8, 8-^- hy V 

x-;i/]7D[2,3-h]'fV4^y U>4i^lt (202 mg, 0.483 mmol) ©p^iS^y-iW (3 
mL) ^^(C^^jia'^^i?:M-Ul>A (517 mg, 2.42 mmol) (2 mL) Wm.^ 
15 Jn^. 60 "CT 4^P^M*^bfeo ^m7K^:hhU'>A^in 

^;i/;^7^AiJ70Tht^7>'^- (^^^^iJ-^/l^x^^;!/ 3:1) 
20 JP;l. MBEii^b, x^/-;i/-|^mx5";i/-i/<y:/Dtf;i'X-T-;i/3&^&^a{b 

^itTSMfb-g-tJ (171 mg. W 79X) ^#fco 
141-145 "Co 

'HNMR (DMSO-de) ^1.22 (6H, s), 1.47 (6H, s), 2.14 (2H, s), 3.16 (2H, s), 3.34 
(3H, s), 3.94 (3H, s), 7.11 (IH, s), 7.86-8.00 (2H, m). 8.23-8. 27 (2H, m), 
25 -o-fi^M 5 13 

2- [ [3- (3, 4. 8, 9-5^ h ^ k H n-6->C h v'-3, 3. 8, 8-x h ^ ^ D [2, 3-h] < 

V4^y U ^-l-'fjW yxx;i/]5':t] Tir hT5 H 

28% :^^U»:7A>> h^>'hVP^:$'y-;l/^l^ (1.43 g, 7.39 mmol) (D 
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;i/*:jl/A7 5 1^ (8 niL) ^?^tC>XJ^T. i^:^^)Vtl)VA'^9-tm S-[3-(3. 4. 8. 9- 
X h ^ t K 0-6-^ v-3, 3, 8, 8-x hy^^JVy P [2, 3-h] V 4^/ U 
;|/):7x:n;i/]xXx;i/ (1.62 g, 3.69 mnQ\)^lMX. ^MT 1.5 V^mm^^Vtco 
>J<}^T> 2-yPt7ilh75 H (509 mg, 3.69 mmol) ^M^. ^MT 30 j^fm 

/MX5=-;U 1:2) \Z^LXimm (1.25 g) -gp (369 mg) ^@^^X5^ 

;i'-^:^^t>->d^S^^'ft;$itT^Mfb'&tl (298 mg. JR^ 648i) ^WfCo 
10 118-120 "C, 

'HNMR (CDCI3) 51.27 (6H, s), 1.33 (6H, s), 2.20 (2H, s), 2.71 (2H, s), 3.66 
(2H. s), 3.93 (3H, s), 5.44 (IH, brs), 6.62 (IH. s), 6.81 (IH, brs), 7.21-7.43 
(4H, m). 

15 2-[[3-(3.4,8,9-xh7t FP-6-^ h^S/-3, 3, 8, 8-7^ h ^;><5^;P7 P [2. 3-h]'f 

2- [[3- (3, 4, 8, 9-T- h ^ t K P-6-p< h ^ v'-S, 3, 8, 8-7=- h 7 7^ ^JVy P [2, 3-h] < 
'J>-l-<;i')7xx;i/]5=-:t]Tilh75h* (401 mg, 0.945 mmol) O^^^y 
—)V (iml) mmz^f^^mS'ymM'^h^J'yA (655 mg, S.Oemmol) (DTK (2.5mL) 

^±^Sttv'U;^jy;i';^7A^PT h^jT'^y.f- (A=^ti->/@^i?x9^;i/ i:3 

25 4 M lt^b7jc^/@^^x5";i/^IK^ljp;l, Mffi^iSIL'. -Jj:.^)V:L'-y='m^q,lf!^^it 
•^"^T^Mit^m (357 mg. JR^ 79!i;) 

'HNMR (DMSO-dg) 61.23 (6H. s), 1.47 (6H, s), 2.17 (2H, s), 3.17 (2H, s), 3.80 
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(IH. br d. J = 13.4 Hz), 3.94 (3H. s). 4.04 (IH. d, J = 13.4 Hz), 7.10 (IH, 
s), 7.36 (IH. s), 7.75-8.03 (5H. nOo 

2- [ [3- (3, 4, 8, 9-T- h ^ k H h ^^-3, 3, 8. 8-7^ h ^ p< P [2, 3-h] ^ 

5 y^ry u>-i-'r;i/)7x-;W7.;i/jj^^;W7-th75 Y^m. 

2- [[3- (3, 4, 8, 9-x h 7 1 H h^v'-S. 3, 8. 8-x h 7^ 5^;i/7 n [2, 3-h] ^ 
V4^y U>-l-^;W7x-;i/]g^?i-]7irhT5 H (486 mg, l.Hmmol) (O^^ J 

-)V (6 mL) mW.\Z^^i^B^mWirV^)'^h, (1.22 g, 5.72 mmol) ©7K (4 mL) 

mm^isa^> ^Bwrniy. z^ji^Ax-y^M^mmt-^^x^mit-^m (370 mg. 

'H NMR (DMSG-dj) 61.21 (6H, s), 1.47 (6H. s), 2.00-2.40 (2H, m), 3.17 (2H, 
s), 3.94 (3H, s), 4.30-4.60 (2H, m). 7.10 (IH, s). 7.35 (IH, s), 7.80 (IH, 
s), 7.84-7.98 (2H, m), 8.15-8.19 (2H, m). 
20 ^JEtScfd 5 16 

Z-!7U D-N- [3- (3, 4, 8, 9-x h 7 b H n -6-^ h ^ ->-3. 3, 8, 8-t- h^^^^JVyu 

[2.3-h]-ry^y u >-i-r;0:7xz:;i/]-i-:/p/ox;P7|N>T^ H 

3- (3, 4, 8, 9-7^ h ^ t H P-6-p< h^v-S, 3, 8, S-x" h ^ P [2, 3-h] -iV^ 
y ij >_l_^;j,)ys^>^f>7^> (729 mg, 2.08 mmol) ^fecfc^X b U X5^;i/7^ > 

25 (0.32 iL, 2.29 mmol) ©xh7bHP77> (7 mL) 3-^PPyp/t>X 
;|/;J>-;i/^P'J F (0.25 mL, 2.08 mmol) <£3!K?^T?itTb, MUT 3 ^mMWL 

fco Emm^mzM7ii^i^^\ Mx5";l/T2|HlJ*fflbfco -a-t^itrc^^B^^lgfP 
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a&i^'J:tiy;i/;^7Ai'UThi7~^7^- {^=^D->mmx9-)V 2:i om^^ 

D-ym^X9'}V/h^)X'^)V75.y 25:25:1) (d^^LTtffiJl^tJ (820 mg) &#fco 
-135 (520 mg) S:l^mxg^;i/-^^1f>*ie,i^^{b$"e-T^M<b^il (453 mg. iR 
¥ 70iK) ^#feo 
5 ,163-165 t:o 

•HNMR (CDCI3) (51.27 (6H. s). 1.33 (6H, s). 2.17-2.31 (2H, m), 2.24 (2H. s). 
2.72 (2H, s), 3.12 (2H, t, J = 6.5 Hz), 3.64 (2H, t, J = 6.2 Hz), 3.93 (3H, 
s). 6.61 (IH, s), 7.12-7.39 (4H, nOo 
5 17 

10 2-[3-(3. 4, 8. 9-7^ h ^ t H D-6-^ h^r>'-3, 3, 8, 8-x h ^:^^)Vy U [2, 3-h] V 
3-i^PD-N-[3-(3.4,8,9-7" h^t: h^'>-3, 3. 8, 8-x h ^p^5^;i/7 P 

[2,3-h]-ry+y u >-i-'f ;u)7x:ijw-i-7°P/i>7.;i/3j^>T5 H (352 mg, 

0.717 mmol) © h;i/X> (3 mL)^?Kl;: 1. 8->^T-tf b'v'^ D [5. 4.0] ^^>x^-7- 
15 X> (0.11 mL, 0.753 mmol) 110 "CT 1 Np^m*^b;/^. SfS^g-S-^tCTK 

®S^S^^x5=-;v-i?x5^;ux-T-;i'/&^e.^a'fb$-frT^S'fb'&i^ (112 mg, iR^ 

34X) &#feo 
20 il!^ 114-116 V,. 

'HNMR (CDCI3) 51.26 (6H, s), 1.33 (6H, s), 2.30 (2H. s), 2.45-2.60 (2H, m), 
2.70 (2H, s), 3.38 (2H. t, J = 7.5 Hz), 3.81 (2H, t. J = 6.6 Hz). 3.92 (3H, 
s), 6.60 (IH, s), 7. 24-7.27 (2H, m), 7.39-7.42 (2H, m)o 
"^mi 5 18 

25 N,N-v^^5';WN' -[3-(3, 4, 8, 9-x h 7 1 b* D-6-;^ l>^->-3, 3, 8, 8-x h 7^5^;U 
7 D [2, 3-h] -f y U >-\-^M 7xx;i/] Z)ly t 5 H 

3- (3, 4, 8, 9-7=- h ^ t F P-6-7^ h^^-i, 3, 8, 8-x h ^ ^ 5^;!/^ D [2, 3-h] V + 
/U>-l-<>'l^)^>i^>75> (340 mg, 0.970 mmol) (D^hy\^\^uy y> (3 
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mL) ^Mt^?^T> hUX5^;P7^> (0.15 mL, 1.07 mmol) ^Ji^U 

;i/7 7^:-r;Pi57DU H (0.10 BiL, 0.970 mmol) ^MX. 15 NrFB^JlP^MSSLfco ^ 

^yy>(- (^^it>/B^^x^;i/ 1:2) tc^^b. >^xg^;wx-7^;i/*^SMl<b:^ 

itTSMfb'&t; (226 fflg, W 51«) ^#feo 
illJi^ 134-136 'Co 

'HNMR (CDCls) (51.25 (6H. s), 1.32 (6H. s), 2.24 (2H. s), 2.70 (2H. s). 2.82 
10. (6H, s). 3.92 (3H. s). 6.61 (IH, s), 7.09-7.13 (2H. m), 7.21-7.36 (2H, m)c 
5 19 

N-[3-(3, 4, 8, 9-x h ^ t F 0-6-p< h^i^-3, 3. 8. 8-5" hy^^^JVy D [2. 3-h] V 

=^^y u>-w;w:7xxjw-2-yp^>T^ H 

3- (3. 4. 8, 9-x b ^ H a -6-/ h^'y-Z, 3, 8, 8-r h D [2, 3-h]^ V 4^ 

15 y U >-l-^;l/)'^>-tf>7^> (1.07 g, 3.05 mmol) Ox 1 H077> (10 
mL) ^^SlC>Ki^T. hUX5^;i/T5> (0.47 mL, 3.36 mmol) idJ;:XS 
P t!:tx;i/i^ □ U h* (0.31 bL, 3.21 mmol) ^nX. 1.5 ^Kfll#b;^o 

M^g^tffc^KTK^^^^. i^i?x^;wT3iHij*tBL^c:. ^h^tzMmm-^m\mc 

20 >-U:'!3yjW:^^Ai57n-7h^^y^- (^^iJ-V/S^mx^jl/ 1:1 (DmA:^^i^>/ 
Smx^^Jlz/^iS^y-;!/ 25:25:1) $^X^;l/X-7";P-^+it>3{|i&^^ 
-fb$ii:TS®fb'&tl*5 3-^5^ D P-N-[3-(3,4, 8, 9-t- b H P-6-pt h^v' 
-3. 3, 8, 8-^ H ^ ^ y P [2, 3-h] V ^ / U >-l-< xX;W 7°P A >T ^ 
1:1 iS'&J^ (1.12 g) ^#fc. 

25 N,N->^p^g^;i/5l^;i/A7ah* (10 mL) mmz.m^l^^)^?^ (220 mg, 

1.59 mmol) ^^'tS^'^'^WO h. (22 mg. 0.133 mmol) ^Jin^> 60 "CT 4 NfI^ 
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3:1) \zmh. 5^x5^;i/X'-x;i.->?^y7''Dtf;i/X-5^;i.;6>e»i^^'fb$ii:T 
^M-ftl-a-tf (419 Dig, JR^ 34X) i^mtc. 
188-190 "Co 

5 'HNMR (CDCI3) 61.25 (6H, s), 1.32 (6H. s), 2.30 (2H. s), 2.68 (2H, s). 3.92 
(3H, s). 5.74 (IH, dd, J = 10.0. 1.6 Hz), 6.22 (IH, dd. J = 16.9, 10.0 Hz). 
6.41 (IH. dd, J = 16.9, 1.6 Hz), 6.60 (IH. s), 7.07 (IH. d, J = 8.0 Hz), 7.31 
(IH, t, J = 8.0 Hz). 7.44 (IH, s), 7.77 (IH, d, J = 8.0 Hz), 7.96 (IH, s)o 
"^mi 5 2 0 

10 i-^U P-N-[3-(3. 4. 8, 9-T- h 7 1 K D-6-^ h4^5/-3, 3, 8, 8-5^ h .^^^;P7 D 

[2, 3-h]-< y:^/ u >-i-^;W y X yy^ h 

3- (3, 4, 8, 9-r h ^ t K D -6-^ h 4^5^-3, 3, 8, 8-x h ^ 7 P [2, 3-h] ^ V ^ 
y U>-l-r;i/)^>if>T5> a. 85 g. 5.28imol) 0T-h^hFD77> (15 
DiL) mm\z^-^T. h^}s.^)V7^y (0.8I mi. 5.8I budoD ^i^U^-i7UU^ 
15 T^))Vi;u^) H (0.62 mL. 5.54 ininol) ^M^. mMTf 1 nmmWhtc. 

m (2. 25 g, W 9451;) ^mco 

20 S!,^ 146-148 "C, 

'HNMR (CDCI3) 51.25 (6H, s). 1.32 (6H. s), 2.10-2.23 (2H. m), 2.30 (2H. s), 
2.52 (2H, t, J = 7.1 Hz). 2.69 (2H. s), 3.65 (2H, t, J = 6.0 Hz). 3.92 (3H, 
s), 6.60 (IH. s). 7.07 (IH. d, J = 7.6 Hz). 7.31 (IH. t. J = 7.6 Hz). 7.45 
(IH. s). 7.77 (IH, d, J = 7.6 Hz), 7.78 (IH, s)„ 

25 ^mi5 2 1 

l-[3-(3. 4. 8, 9-x h ^ h H n-6-^ h^y-3, 3, 8. 8-x h ^ ^ ^)\,y p [2, 3-h]-f y 

u >-i-<;w 7xx;i/]-2-trD u i^y ymmm. 

4- D P -N- [3- (3. 4, 8, 9-x h ^ t H P -6- ^ h 4^ v-3, 3, 8. 8-x h ^ P< 5^;i/ 7 P 
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[2.3-h]^V:^^/U>-l-<;W7x-;H7^^>7^ H (1.54 g. 3.38 mmol) © 
N,N->^^5^;^JJ^;^A75 K (10 ml) mm\zmktl^J^A (SUmg, 3.72iiiinoI) ^ 
ckrX B^ittlVyA (56 mg, 0.338 mmol) SJo^. 60 "CT 2^111 80 *CT 5 P# 

5^;i'/Hux5^;i/r^> 50:i) \z^u ^mit%m(Dmim^^mito ^ti^wm 

10 #fl|»o 

'HNMR (DMSO-de) 51.23 (6H, s). 1.44 (6H. s). 2.02-2.15 (2H. m), 2.20-2.40 
(2H, m), 2.45-2.60 (2H, m). 3.14 (2H, s), 3.70-4. 05 (2H. m), 3.94 (3H, s). 
7.09 (IH, s). 7.35 (IH, d, J = 8.0 Hz), 7.60-7.68 (IH, i), 7.90 (IH. s). 7.94 
(IH, d, J = 8.0 Hz)o 
15 5 2 2 

3-^ D D-2. 5^;i.-N- [3-(3, 4, 8, 9-7^ h ^ b F D-6-;^ V^'y-Z, 3. 8, 8-7=- h 

D [2, Z-hl^V^y U >-\-^)V)yauZL)V\ >^P/^>T$ F 
3- (3. 4. 8. 9-5^ h ^ h h* V^z^-Z, 3, 8. 8-x F ^ ^ D [2, 3-h] < y ^ 

y U>-l-r;W^>if>T5> (2.96 g, 8.45iiunol) ©7^h^tHn7^> (20 
20 mL) ^^{C«T. hUX5^;i.7$> (1.30 mL, 9.30 mmol) *3j;aC 3-^Dntf 
/tD-fjPil/PU H (1.15mL. 8. 87 mmol) ^in^, MMn^ ^mm.Wl.tzo 

x5^;i.-A^it>;o^sM^<t:$-&T^M<b^ti (3.83 g, urn m) ^mzo 

25 Mj^ 189-191 "Co 

'HNMR (CDCI3) 51.24 (6H. s). 1.32 (6H. s), 1.42 (6H, s), 2.31 (2H, s), 2.68 
(2H. s), 3,70 (2H. s), 3.92 (3H, s), 6.61 (IH, s), 7.12 (IH, dd. J = 7.6, 1.4 
Hz), 7.35 (IH, t, J = 7.6 Hz). 7.48 (IH, t, J = 1.4 Hz). 7.55 (IH, br s). 7.81 
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(IH, dd. J = 7.6, 1.4 Hz). 
5 2 3 

3. 4. 8, 9-x h 7 h H h^z^-Z, 3. 8, 8-x h9^^)\^y 

p [2. 3-h] < v:^y u >-i-^}V)y^-jV]-2-rii^z^y >mmm. 

5 3-^ D P-2, 2-$>^^5^;i.-N-[3-(3. 4. 8. 9-5^ h ^ t H h^^-S. 3. 8. 8-5^ h 

7^5^;P7D[2,3-h]^y^y ij>-w;i/)7x-;W:/Dn>T$ K (1.63 g, 

3.48 imol) © N,N->'p^5^;Uj|n;I.A7^H (15 mL) mm^Z^Wt^V^A (529 mg, 
3.83 mraol) ^J^ZSB^^i]^)^2^ (58 mg, 0. 348 mmol) ^iUX. 70 "CT 3 S^FbI 

5:1 of^ 3:1) \zmh.^m^^m(Dmmm.m^nrz. z.n^wmT.^Mzmmv. 

X-x;i/;d>6M^lk$-ti-TSM{b'S-«^ (1.50 g, W 92X) &f#7t. 
15 SS;^ 191-193 "Co 

'HNMR (DMSO-de) 51.24 (6H, s), 1.32 (6H, s), 1.44 (6H, s), 2.29 (2H, s). 3.14 
(2H. s), 3.58 (2H. s). 3.94 (3H, s). 7.09 (IH. s), 7.29-7.31 (IH. id). 7.62-7.64 
(3H, jn)o 

5 2 4 

20 5-:^-4^y-N-[3-(3, 4, 8, 9-^ h ^ h F V^i^-Z, 3, 8, 8-x h ^^^^^jl-^ P 

[2,3-h]-f y:^y U>-i-i';i/)7xn;W-2-tfPU5^>:^;i/jt?+-y-$ H 
\i,l-\f.u^)V^^ym (3.65 g. 28.3 mmol) ®h;i/X> (16 mL) mW.\zm\:^^ 

(2.06 mL, 28.3 mmol) ^feJ;^? N, N->?pt9^;i/jjN;i,AT5 H (1 fit) ^mx. 
50 -CT 40iJ>r«mi^L.>Co W«JE0^bfc^. N,N-i?;<^;i.5f:;i.Ar 
25 (lOmL) t^^^U 3-(3. 4. 8. 9-5^ h HP-6-p< h4^5/-3, 3. 8, 8- 

xh^^5";i/7P[2,3-h]'rv:^y U>-l-^;i.)^>if>y5^ (I 98 5,66 
mmol) *5j;i;hUx5^;i.T^> (3.94 mL, 28.3 mmol) $JpA, 3 
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'\^'^>t^^m^i\:'^^xmmit^!^ (1.57 g, m m) mtco 
5 M 145-147 r, 

'HNMR (CDCI3) 51.23 (6H. s). 1.31 (6H. s). 2.27 (2H. s), 2.30-2.59 (4H. m), 
2.67 (2H, s). 3.92 (3H, s), 4.20-4.30 (IH. m), 6.60 (IH, s). 6.94 (IH, s), 
7.09 (IH, d, J = 8.0 Hz), 7.23-7. 37 (IH, m), 7.53 (IH. s),7.74 (IH. d, J = 
8.0 Hz), 8.50 (IH. s)„ 
10 5 2 5 

N-p^ ^;M-^4^y-N-[3-(3, 4. 8. 9-x h ^ t F D-6-pt h^i^-Z, 3, 8, B-^h9^ 

o [2. 3-h]^ y u >-i-'r;i<') 7x -;i/]-2-hf d u ^jyfi H:^ 

\^X-\f.UffM^ym (909 mg. 7.04iiimol) © h;i.x> (4 mL) mm\zmcJ-if 
15 (0.51 mL, 7.04 mmol) ^^XS %^-^J^J-)\,%)Vhy^Y (I M) ^Jn;t, 

50t:T 40^r.^MJ4iL:^c:. M^MEEMSL, N, N->?p^5^;|/7js;|.AT5 K 

(4 mL) \zmm\.. >JC}^T, N-^5^;P-3-(3.4.8.9-xh7t:KP-6-p^h:^^v^ 
-3, 3. 8. 8-T- h ^ p< 5^;P 7 □ [2, 3-h] ^ V / U >-l-r ;W ^ >-tf > T $ > (493 
mg. 1.35 mmol) cfeiCXh UX5^;i/T^ > (0.98 mL. 7.04 mmol) ^iin^. ^^^T 3 

^ b H P 7 ^ >T 3 HlJrt ai Lfc. ^^D-B-fe^^P ^ISfti^-fbrh h U -^7 AtK^Mt?^ 

Ai7DTh^^7^- (B^^x5^;i.) {c#IL. «Mfl:^%®MS^$#fc« 
^IMx^;Kc^I5IL. 4 m i^«m/S^^x5^;i.^^$jin^, M^liL.. -:;x 
25 5">'l'X-x;P;die»)^*jb$«^S'fb^tf (516 mg. W m) 

'HNMR (DMSO-dg) (51..23 (6H, s), 1.47 (6H. s). 1.90-2.30 (4H, m). 2.19 (2H. 
s), 3.17 (2H, s). 3.25 (3H, s). 3.94 (3H. s). 4.00-4.15 (IH. m), 7.11 (IH. 



wo 03/035650 PCT/JP02/09760 

490 

s), 7. 55-7.85 (5H. m). 
-^^m 5 2 6 

2, a D-N-[3-(3. 4. 8, 9-5=- h 7 k H h^z^-Z, 3, 8, 8-^ hy>^^)\^y 

■ n[2,3-h]'i'v:^^y u>-i-<;i/)7x-;H-3-t°u>^>:^;i':!}^4^it^ F 

2,6-v?i57DD-r35^>i? (90!K) (188 mg, 0.881 mmol) 0 N,N->'^5';i/zI^;i/AT 
(2.5mL) mm\Z. }i,^'-:fy)V:^-)['z;^^^y'/-)l (160 mg, 0.989 mmol) ^ 
in^, ^iST 1 ^rHiaj^ibfe. 3-(3.4,8,9-T-h^bHD-6->t ^4^>'-3,3,8,8- 
x^^^5^;^7P[2,3-h]<y:^^/ U>-1— r;P)^>if>75> (347 mg, 0.989 
mmol) SriO^, mUT 1 P#Ph1 60 "CT 2 ^P^, 90 t:!? 15 mmmWVr^o .S/iS 

mx^;i. 2:1 (Z)^ 1:1) i^mx5^;i.-^^+h>;&ie)i^^'ft$-&T^Jl'fb 
-^tJ (95 mg, TO 18X) 
130-132 t:, 

'HNMR (CDCI3) '51.23 (6H, s), 1.34 (6H, br s), 2.33 (2H, s). 2>. 69 (2H, s), 
3.93 (3H. s), 6.61 (IH, s). 7.19 (IH, d. J = 7. 5 Hz). 7.37-7.43 (2H. m). 7.61 
(IH. s); 7.84 (IH. d. J = 7.5 Hz), 8.13 (IH, d. J = 8.0 Hz). 8.56 (IH. s). 
5 2 7 

N-[3-[[[[3-(3,4,8,9-T-b^k h + ^-3, 3, 8, 8-x V'y^^)Vyu 

[2. 3-h] ^ y y u >-i 7 - 7 ^ y ] - ;}.] 7 5 y ] 7 x - ;H T 

3- (3, 4. 8, 9-7^ h ^ h H n-e-^ h ^'>-3. 3. 8, 8-7^ h ^ ;< =^)Vyu [2. 3-h] 
y U>-l--f;U)^>1f>75> (327 mg, 0.933 mmol) © N,N-i^y5^;^Ji^;^A7 
(3mL) mmz^,W -tJm:::^}Vi^-( ^'^V-)V (151 mg. 0.933 mmol) SJn 
X. ^MT 1 ^^m^D/Sio 3'-75y7-feF7xiJ F (140 mg. 0. 933 mmol) ^ 
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yy^- {^^^>mn:r.^)V 1:2, ^m.:r.^)\^(DW^m:c.=^)V/ ^ -)V 

20:1) \zf^h. mmit^^omm&^nnL. z.n^mmji'f-Mzmmi^. 4 Mm 
^mit^m (128 mg. 243;) ^t#?to 

5 ^^^Ko 

•HNMR (DMSO-de) 61.24 (6H, s), 1.44 (BH. s), 2.02 (3H, s), 2,18-2.55 (2H, 
m), 3.15 (2H, br s), 3.94 (3H, s), 7.09 (IH, s), 7.13-7.23 (4H, m), 7.50-7,88 
(4H, m), 9.30 (IH, s), 9.59 (IH, s), 9.93 (IH, s)o 
' 5 2 8 

10 [3- (3. 4, 8. 9-7^ h ^ b H h+'>-3. 3. 8, 8-x Vy)^'^)Vyu [2, 3'-h]< V 

3-(3,4,8,9-x h^k FP-6-p< h^5>-3,3,8, 8-5^ b ^^^^j^^ P [2, 3-h] 
/U>-l-^;i/)^>if>y5> (327 mg, 0.933 mol) ©xh^bH07^> (3 
mL) mmzimy. 5/7>m:^hU'>A (121 mg, 1.87 mmol) ^^nV^)y)V:^ 
15 D|^^ (0.36 mL, 4.67 mmol) ^MX. ^MT 1 Wmj^bfeo S^S^i-^tl^ 1 M 

:/Dtf;|/X-'r;i/7&^eM^^t:$-a-T^M{ti'&«^ (303 mg, W 83X) ^#fco 
20 M 174-176 -Co 

'HNMR (CDCI3) 61.23 (6H, s). 1.32 (6H. s), 2.28 (2H, s), 2.70 (2H. s), 3.93 
(3H, s), 4.89 (2H. br s). 6.60 (IH, s), 6.98 (IH, d, J = 7.6 Hz), 7.25-7.33 
(2H. m), 7.49 (IH, d. J = 8.2 Hz), 7.55 (IH, s). 
5 2 9 

25 N-p^5^;i/-N-[3-(3.4.8.9-xh^b HP-6-pt h4^>'-3,3,8.8-xh^/^;i'7P 

[2,3-h]-f y^y u >-i-r;W7xx;wm* 

N-p< 5^;i'-3-(3, 4, 8. 9-7^ h ^ t H P -6- ^ h v-3, 3, 8. 8-x h ^ ^ 7 P 
[2,3-h]-l'y^/ U>-l-r;i/)^>-fef>7^> (350 mg, 0. 960 mmol) Oxh^t 
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Ka7^> (3 mL) ^M«}^T> zy7>m±h^)^A (125 mg. 1.92 moI) ^ 
J^Uh^)y)V^umm (0.37 inL, 4.80 mmol) ^jx\^. ^MX' 1 mm^WLTcio 

Rj^M'^m^ 1 M 7mi\:i- h u A7K^?^Tff?p mmx.^)vr 2 mmn^ vrco 

mmx.=^)V 1:2) {c-e^U. @^i?x5";w-A:^^1t>d>Si^^^fc:$-&TS®>ft;^tf 

(263 mg, iR^ 67U!) ^mtzo 
Mj^. 108-109 t:„ 

'HNMR (CDCI3) (51.26 (6H, s). 1.33 (6H, s). 2.22 (2H, s), 2.70 (2H, s). 3.28 
10 (3H, s), 3.93 (3H. s), 4.42 (2H, br s), 6.62 (IH, s). 7. 30-7,52 (4H, m)„ 
5 3 0 

N-^ 5^;i/-N' - [3- (3. 4, 8, 9-t- h ^ t K P-6-/ h ^ v-3, 3, 8, 8-t- h ^ ^)ly U 
[2, 3-h] V 4^ 7 U )V) 7 X 

3- (3, 4, 8, 9-7^ h 7 b H O -6-/ h + >'-3, 3, 8, 8-x h 7 D [2, 3-h] -f V 
15 yU>-l-r;W^>if>T5> (316 mg. 0.902 mmol) 0 N,N->>^5^;1/3JnJ1/AT 
(3 mL) m'^lZ^UUmMyx.ziJl' (0.11 mL, 0.902 mmol) :fe<tr)^hUX5^ 
;|/7^> (0.13 mL, 0. 902 mmol) muX. ^MT 1 mmi^hfco mm>^^)l7 
5> (73 mg, 1.08 mmol) UX5^;i/T^ > (0.31mL, 2. 26 mmol) Sr^, 

2 ^^1, 50 5 mmm^Lfco Rmm^miZTK^^^. mm:r=^)i^x' 
A±xnm^ mBmrnvTco mm^mMmiy^j:fyyMyA^u'^hif9y 

(»Mx5^Jl/©^B^i?X5^Jl//^iS^y-;|/ 50:1) \z^v. @^i!x5";i/->?-rv 

:/Dfcf;i/x-7=-;i'36^&^^'ft;^-&T^^'ffc'&#j (278 mg. jr^ 76a;) Srftfco 

125-127 "C, 

25 'HNMR (CDCI3) dl.24 (6H, s), 1.31 (6H, s). 2.29 (2H, s). 2.69 (2H. s), 2.74 
(3H, d, J = 4.4 Hz). 3.92 (3H, s), 5.13 (IH. br s), 6.60 (IH. s). 6.95 (IH. 
d, J = 7.6 Hz). 7.02 (IH. s), 7.21-7.39 (2H. m)„ 
5 3 1 
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N- (2- tf U -N" - [3- (3. 4. 8, 9-x h ^ k H □ -6- ^ h 3. 8. S-x h ^ ^ 

5^;i/7D [2, 3-h]-r v^y >j >-i-^m 7xn;w^^ 

3- (3, 4, 8. 9-5^ h ^ k H □-6-;^ h + >/-3. 3. 8. 8-5^ h ^ ^)Vy D [2, 3-h] V 
/U>-l-1';W^>if>7^> (315 mg, 0.899 mmol) ® N, N-v^^;i/5jN;i/Ar 
5 $ F (3 mL) p^tC»T. h'JX5^;U7^> (0.13 mL, 0.899 moO :^^ZS^ 
np^i^7x-;i/ (0.11 mL. 0.899 mmol) §iPA, 40 ^mmWhtCo 2- 

7^yHU>^> (93 mg, 0.989 mmol) <&iin^, ^iST 2 l^ffl, 60 'CT 2 l^l^fll 

10 ;P;^7^Ai^P"y'hiJ^7 7^- (Ac^-y->/g^mx5";i/ 1:1 l:2) icftt, v'-r 

'jyu\^)VjL-^m^ioi^^ih-^-&xmm^\:-^m dee mg> w 39!i;) ^ttfc, 

II* 189-191 -Co 

'HNMR (CDClj) 61.27 (6H. s), 1.32 (6H, s). 2.35 (2H, s), 2.71 (2H, s), 3.93 
(3H, s), 6.62 (IH, s). 6.81 (IH, d. J = 8.0 Hz), 6.91-6.97 (IH, m). 7.09 (IH, 
15 d, J = 7.6 Hz), 7.36 (IH, t, J = 8.0 Hz). 7.56-7.66 (2H, m), 7.81 (IH, d. J 

= 7.6 Hz), 8.25-8.28 (2H. m). 11.91 (IH, s)„ 
5 3 2 

\i-(2-i^ P PX5^;W-N' -[3-(3, 4, 8, 9-^ h 7 k H P-6-/ h^'y-Z, 3, 8, 8-r h ^ 

^5^;P7P [2, 3-h]-r v^y u ^-i-f ;i/) 7xx;wm^ 

20 3- (3, 4, 8, 9-7^ h ^ k H 0-6-^ h ^>'-3, 3, 8, 8-x h^)f^^)lyu [2, 3-h] 7 4^ 
y U>-1— r;W^>ii>7S> (519 mg,. 1.48mmol) CD N,N->^y^;l/JJ^;!/A75 
H (5 mL) mmiZ^'J-yrym I-^UUJL^JV (0.12 mL, 1.48 mmol) ^m^. 

y^- (A^-y'>/i^i?x5^;i/ i:i ©^i^mx5^;i/) i^x^;i/x-7";i/;{i^ 

(477 mg, m m) ^%fzo 

M 147-150 t:o 
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'H NMR (CDCI3) (5 1.26 (6H. s). 1.32 (6H. s), 2.30 (2H. s), 2.71 (2H, s), 
3.45-3.63 (4H, m), 3.92 (3H. s). 5.68 (IH, t, J = 5.2 Hz). 6.60 (IH, s), 6.95 
(IH, d. J = 7.8 Hz). 7.20 (IH. s).7.24 (IH, t, J = 7.8 Hz). 7.42 (IH. d. J 
= 7.8 Hz), 7. 59 (IH, s)o 
5 5 3 3 

1- [3-(3, 4, 8, 9-T- h ^ b H D-6-;< 3, 8, 8-t- h ^ ^9^;i'7 D [2, 3-h]-r V 

u >-!-<;!/) yjL-M-2--(^^v^) vj y 

N- (2-^ D P X5^;P) -N" - [3- (3, 4, 8, 9-t- h ^ t H D -6-;< h ^^r v-S. 3, 8. 8-x h ^ 
P^5^;i/7P[2.3-h]-r.y^/U>-l-'r;W7xri;|/]^m (351 mg, 0.770 mmol) © 
10 N,N-i^p^5^;i/7iN;WAT5 H (3 mL) ^^fcJlKmT. ij^)^h, tert-T'h^i-H (86 

mg. 0.770 mmoi) ^so^, 4 nmmiyfz.. 

;PTi5fe#L, mmit^m (251 mg, W 78X) ^#feo 

15 Sll;^ 225-227 "Co 

'HNMR (CDCI3) (5 1.24 (6H. s), 1.32 (6H, s), 2.30 (2H, br s), 2.68 (2H. s), 
3.57 (2H, t, J = 8.1 Hz). 3.92 (3H. s), 3.99 (2H, t. J = 8. 1 Hz), 4.60 (IH, 
s). 6.60 (IH, s). 7.05 (IH, d. J = 7.8 Hz), 7.35 (IH. t, J = 7.8 Hz). 7.35 
(IH. s), 7.80 (IH. d. J = 7.8 Hz). 

20 5 3 4 

N. N' >C ^;i/-N- [3- (3, 4. 8, 9-r h ^ h H □ -6-^ h v^-S, 3. 8. 8-x h ^ ^ 

7 p [2. 3-h] y 4^ y u ;i/) 7 xx;W x;i/7 r 5 \^mmm. 

2- ^g^;i'-2-7'DAy-;i/ (0.15 mi, I.57mmol) ©xh^tHP7^> (3 mL) ^ 
m\Z. )X5^T. -ry>'7>^ij7ppx;l/4^x;|/ (O.UmL. 1.57 mmoi) ^MpL. ^ 

25 ZO ^mmW b Tco 3- (3. 4, 8. 9-5^ h ^ t H D-e-^t h y-i, 3,8,8- 

xh7^5";i'7D[2,3-li]-f y:^^/U>-l-r;W^>if>T^> (500 mg, 1.43 
mmol) *5j;r;hUX5^;i/T5> (0.24 mL, 1.72 mmol) ^MiX. ^jfiT 2 NfFrIM 
WLfco Rmm^m\zM7i^^m€. «X^;i/-^h^bFP7^>T3IlIttl±lb 
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MX^JI/ 2:1 G)^ 1:1) \Z^\^. [[[3-(3, 4. 8. 9-r h 7 b h* b 
-3, 3, 8, Z-'rVy^ =^)V'y D [2. 3-h] V ^ yj >-l-r )V) 7 x:n;i/] 7 5 7 ] 7^;!/ 

5 ^-)V\ti)\/n^ym. i.i->^p<5^;V'X5^;i/xxx;p (510 mg. iR^ m) ^i^^t 

'HNMR (CDCI3) (51.27 (6H, s), 1.33 (6H. s), 1.41 (9H, s), 2.22 (2H, s), 2.71 
(2H. s), 3.93 (3H. s), 6.62 (IH, s), 7.21-7.41 (4H, m). 

n^nrct!jw^B.>mmMi^ (500 mg, 0.944 nmoi) © n,ii-y}f^^)v-^)Vj^T2. 
10 H (5inL) ^^ic^j^T, 7miti-hv^i^ m m^nm mm, 0.991 mmoo 

^iBPi. MflET. ^UX' i0 6^mm.WVrzo ^}^T> 3-H^i$'> (O.OenL, 0.991 

mmoi) &jjp^> mwr. ^mmmwhTc. ^mu-^mizyK^n^^. itmx5";i/-e2 

^„ (/\c^1t>/MX5^;i/ 2:1) (^5^;i')[[C3-(3.4.8,9-'Th7t h*P 

-6- h ^ '>-3, 3, 8, 8-T h ^ ^ 7 □ [2 , 3-h] V / U >-l --r ;U) 7 X x;i/] 

7sy]x;i/>l^x;i/]:^7;wt5>m i,i-i^^5^;i/xg^;i/xxT-jp<i: U5";i/)[[(;< 

^;V) [3- (3, 4, 8. 9-5=- b ^ t H n-6-;< h^->-3. 3, 8, 8-x h 9p^5^;i'7 □ [2. 3-h] 

20 X5=-;1/XXx;KD^ 1:1 ^g^^ (379 mg) ^ntzo 

n^flkM^m (370 mg) {C 4 M :^'fb7Km/e^Mx5^;i/^IK (3 mL) SrJn^. 

bfc^, iMx5^;i.TtttBbfco ^mm^mimt^v^)^hsimwx^^. mm. 

25 > iJ^^ 7 >f - (^=^^1^- >/i^i?x5^;i' 1 : 1) b , ^Mf b^#f®ilii±i»^#fe, 

>;x5^;i/X-x;i/d^e>|{^*^b$ii-T^^{b'^tl (129 mg> W 28X) *#;/^o 
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'HNMR (DMSO-de) <51.19 (6H. s), 1.40 (3H, s), 1.45 (3H, s), 1. 97-2.50 (2H, 

m), 2.51 (3H, d, J =4.8 Hz). 3.14 (2H, s), 3.15 (3H. s). 3.91 (3H. s). 7.06 
(IH. s). 7.43-7. 67 (4H, m), 

5 N- ^ 5=-;WN' - [3- (3. 4, 8, 9-T K ^ h F 0-6-^ h :^ i^-i, 3. 8. ^-^hy^^JVya 

[2,3-h]-ry+y u>-i-f;W7x-;wx;i/7T^ H 

m (85 mg. iK* 21!i;) ^ntco 
10 ii!^ 135-136 "C. ■ '■ ^ 

'HNMR (CDCI3) (51.28 (6H. s). 1.33 (6H, br s). 2.25 (2H. s), 2.60 (3H, s). 
2.72 (2H, s). 3.93 (3H. s). 5.86 (IH. br s). 6.62 (IH, s), 7.03-7.14 (2H. m). 
7. 28-7.39 (2H, m), 
5 3 6 

15 N-[3-(3. 4, 8. 9-x h 7 1 H P-6-;^ h+v'-S, 3. 8. 8-x Vy:^^}Vyu[l, 3-h] -f y 

u y-\-^)V)yx,-)V\7.)\^yr^ ^&.m. 

[[[3- (3. 4, 8. 9-x h ^ k H H v-3. 3, 8. 8-r Yy:^J-}Vyu [2, 3-h]< y 

U >-\~^)V)yaL-)V]T^n7.)Vt^-)V\fi)Vn^ >m l. \-z^:^^}Vjl^ • 
;i.xxx;i/ (539 mg, 1.02 mol) \z 4 U it^b7fc^/a^^x5^;i.^^ (3 ml) 

(A:^ii->/i^Mx^;p 1:1 (Dmm:L^)v) \z^u ^mit^m(Dmmm.m 

25 ii^ib. x^y-;k-v?^y7°oif;i.x-x;i.;&.e>^^lb$ii:T^M-ffc^tr (333 

Mj^. 191-194 "Co 

'HNMR (DMSO-d,) 51.22 (6H. s). 1.41 (3H, s). 1.47 (3H. s). 2. 00-2. 55 (2H. 
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m), 3.00-3.40 (2H, m), 3.94 (3H, s). 7.09 OH, s). 7.18-7.59 (6H. m), 9.99 

(Ifl, S)o 

^m'\ 5 3 7 

5-[3- (3, 4. 8. 9-x h 7 1: F h +>--3. 3, 8. 8-r b ^ ^ P [2, 3-h] < V 

djiy ij>-i-^;V)7x-;i/]-l,2,5-5^7i^7^/Ui?>-2-;<j;i/3j^>m 

[ [ [3- (3, 4, 8, 9-T- h ^ b F h =^'>-3, 3, 8, 8-x b ^ ^ ^)Vy P [2, 3-h] ^ V 

;i/XXx;W (312 mg, 0.589 mol) ® N.N-vp^^^^P^JVATS H (3 mL) 
7i^m^^h^)^2^ (66« ta^^-m'tl) (45 mg. 1.24 mmol) ^MX. 30 
m^VfCo ^KJ^T, l,2-i^^yP^XiS'> (0.051 mL. 0.589 mmol) ^JP^, 
3.5PtrBm#L.fco S)S^i^tltC7K^a^\ @mx5";i'T2IlIttaibfco -^biirfe 

/tox5^;i/ 3:1 0ft 2:1) \zmv. V:/P H;i/X"T-;i//&^e>SM^bT^^ 
fb-a-tl (133 mg, W 41%) <£#fe„ 
157-159 -Co 

'HNMR (CDCI3) 61.24 (6H, s). 1.32 (6H, s), 1.56 (9H. s), 2.26 (2H. br s). 
2.69 (2H. s). 3. 78-3.85 (2H. m), 3.92 (3H, s), 3.92-3.99 (2H, m), 6.60 (IH. 
s), 7.32-7.36 (2H, m), 7.44-7.46 (2H, m)o 
5 3 8 

2- [3- (3, 4, 8, 9-5=- F ^ t F P-6-p< h^v-3. 3, 8, S-x hy^'^)Vyu [2, 3-h]'1' V 

u >-i-'i';v) 7xx;w-i. 2, 5-5^x5^7^0 v> i> i-z^^^^y H 

5- [3- (3, 4, 8, 9-7=- h 7 1 F P-6-^ h ^ v'-3, 3, 8, 8-x h 7 P^^^l^^ P [2. 3-h] -< V 
djiy lj>_l_^;V)7xX;V]-l,2.5-^7>^7yUi?>-2-:^j;i'2i^>^ l.l->^^^ 
;VX5=^;i/XX7^;l/ l.l-i^:^^^^^^ (1.30g, 2. 34 mmol) 4 M ^>fbzKWi^^X 

(10 mL) ^MX. ^fiT 2 HtrBlM^bfCo iKfS^i^tf^ 2 M 7]cMb-^ 

huc7A7X^MT4'5ft>i^^ Bm:L^)vi^2miA\hLrco ^t>'&rc^mm^miMit 
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145-147 1:„ 

•HNMR (CDCI3) 51.32 (12H, s), 2.22 (2H. s), 2.72 (2H, s), 3.18 (2H, br s). 
5 3.64-3.80 (2H, br), 3.93 (3H. s). 6.61 (IH, s). 7.04-7.07 (2H. m). 7.39 (IH, 
t. J = 7.6 Hz), 7.59 (IH. d, J = 7.6 Hz). 
-g-^M 5 3 9 

[5-C3- (3, 4, 8. 9--^ h ^ h H D-S-/ h =^^>'-3, 3, 8, 8-^hy>^ ^)Vy □ [2, 3-h] -i 
y^y U>-l-^;U)7x-;W-1.2,5-5"7>?TyUi^>-2-T-feh75 H l..l->? 

10 

2- [3- (3. 4, 8. 9-7^ h ^ t: H n-6-^ h +5^-3. 3, 8, 8-7" h ^ ^ ^}Vy U [2. 3-h] ^ V 
+ /U>-l-'f;W:7x-;i/]-l,2,5-5^T>?7yU>?> l.l-e^^:^^^ (313 mg, 
0. 687 ramol) (D N, N-v/5^;P7i>;Ui,75 F (3 mL) U "i^A i^vi-^V^ 

(77 aig, 0.687 mmol) ^Jd^, ^MX 30 ^fS[m.WLtc. 2-^U=E:7±.Vr 
15 ^ H (95 ing, 0.687 mmol) ^MK. SMT 2 I^FplM^tfe^, ^^.fc 2-:/d^ 
7-feh75F (95 mg, 0.687 mmol) ^Jn;t, ^^ST 1 P#r«1Wbfe„ 

y;U:^7^A^Dvhi^^7^>- (gf^x^;kg^^xg^;i./hUx5^;i.7^> son 

20 (DWm:L^)W^^ y'-)Wh^):i.^)V7^y 50:1:1) (c#tb. Smx5-;P-s^ 

V7°Ptf;i/X— 7";i.;6ie,Sg^fk$-&TSMfb^#I (206 mg. iRB^ 59X) ^^fc. 
B)^ 206-208 t:. 

'HNMR (CDCl,) (51.25 (6H, s), 1.32 (6H. s), 2.26 (2H. br s), 2.69 (2H, s). 
3.65 (2H. t, J = 6.6 Hz). 3.85 (2H, s). 3.92 (2H. t, J = 6.6 Hz), 3.92 (3H. 
25 s), 5.63 (IH. brs). 6.61 (IH, s), 6.62 (IH. brs), 7. 26-7.30 (2H. m). 7.38-7.45 
(2H. m), 

-Bt^ZM 5 4 0 

5- [3- (3. 4. 8. 9-r h ^ t F D-6-^ h^i^-Z, 3. 8. 8-x hy^^Jlya [2. 3-h]< y 
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U >-l-l';i/)7xr:;H-l,2,5-5'7i^7y'J >-2-@^^ X5^;i/X7.x;l/ 1, 1- 
2- [3- (3, 4, 8, 9-r h 7 b F n -6- ;< h ^ '>-3, 3, 8, 8-t h ^ ^ ^;W:7 P [2, 3-h] -i V 

u>-i-'r;u)7xn;i/]-i,2.5-5=-7>^7^/<je^> i.i-i^^f^v^H (i.ss g, 

5 4.13 mmol) © N.N-v?^5^;i//fsJl/A7^ H (15 mL) ^^^c:^jU'^A tert-:/h:^ 
(695 mg, 6.19 mmol) ^jJP^, ^?aT 30 5>F^ffi#b;fc. r^D^i^^X5^;i/ 
(0.46 mL. 4.13 mmol) ^J0;1, 1 nfm^\^tz.o ^0^iB-#»}'7K<&a^. 

10 nThi^77^- (A4^t^>/gt^X9^;^ 3:1 1:1) ^^xWl^x-x 
;i/;&ie.i^ii^t:$1i:T^{b'&tJ (583 mg, iK^ 26!i;) 
153-155 =C, 

'HNMR (CDCI3) ai.25 (6H, s), 1.31 (3H, t, J = 7.0 Hz), 1.32 (6H, s), 2.27 
(2H, s), 2.69 (2H, s). 3.73 (2H, t, J = 6.2 Hz), 3.92 (2H, t, J = 6.2 Hz), 
15 3.92 (5H, s), 4.25 (2H, q, j = 7.0 Hz), 6.60 (IH. s), 7. 23-7. 27 (2H, m). 
7.41-7.43 (2H, m), 
-^fig^y 5 4 1 

2-[(2-^^V-3~t!D U -J-)V)T^ y]-N-[3-(3, 4. 8, 9-x h 7k K D-6-^ V^-y 
-3, 3, 8, S-x h ^^5';i'7 P [2. 3-h]-f y :^ry U >-l-'f ;i/) 7xX;i/] 7-fe b7^ H 

20 ^^m. 

l-^UU -N- [3- (3, 4, 8, 9-x h ^ k H P -6-^ h ^ 5/-3, 3, 8, 8-7^ h ^ p< 7 P 
[2,3-h]-rv^^y U>-l-'f ;i/)7xx;W7t:h7^ K (320 mg, 0.750 mmol) CD 
N,N->?p<5^;P7Jn;1/A7^ H (3 mL) ^^SfC D,L-3-75y-2-tfP Ui^y > (83 mg, 
0.825 mmol), mW.W'Oh. (114 mg. 0. 825 mmol) ^^s^JS^^W^-^^)^ h (13 mg, 
25 0.0750 mmol) ^MX. 60 "CT 1 ^fm.W\^ti. h U I^AtK 

mi^^n. H^x^;!/— T-b^kHP7^>T2MaiLfeo '^t>'^tcMWm'^ 
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10:1 (DMmx5^;i///^y-;i//.hUx^;i/r^> 50:5:i) ^^-fb-^.ti 

^itT^Mib-g-tJ (245 mg. W 58«) 
5 S!l!^> 181-184 

'H NMR (DMSO-dg) 51.24 (6H, s), 1.44 (6H, s), 2.10-2.42 (4H, m). 3.16-3.30 
(4H. m), 3.94 (3H. s). 4.01-4.33 (3H, m), 7.10 (IH. s), 7.37 (IH, d. J = 8.0 

Hz), 7.65 (IH, t, J = 8.0 Hz), 7.86 (IH, s). 7.87 (IH, d, J = 8.0 Hz), 8.40 
(IH, s), 9.40-10.00 (2H, m), 11.32 (IH, s)o 
10 ^^m5 4 2 

2-[T-fe5^;K2-:f =^^V-3-tf D U i^-}V)7^ /]-N-[3-(3, 4, 8, 9-7^ h FD-6- 
^ h^->-3, 3, 8. 8-x h^^^'^JVyu [2, Z-h]-iV^y U >-\-( )V)y :r,Z.)V^ 

2->jr p n-N-[3-(3,4. 8. 9-x h 7 h H D-e-^^ h^>'-3, 3. 8, 8-7^ Vy:f^T)Vyu 
15 [2,3-h]-rv4^y U>-1— r;i')7xx;W7-feh75 K (338 mg, 0.792 mmol) <0 
N.N-i^^5^;^4^;^A75 F (SmL) mWtZ. D,L-3-75/-2-tfD>J>^/> (87 mg, 
0.871 mmol). ^^;*JU'i7A (120 mg, 0.871 mmol) ^^XSB^itts^)^ (13 mg, 
0. 0792 mmol) $Jn;t, 60 'CT 2. 5 ^TOJ^Ufco ^>Ki^T> 7^^)Vif u U H (0. 12 
mL, 0.174 mmol) :feJ:tK h U X5^;i/75 > (0.36mL, 2.61 mmol) ^MX. ^MT 

-)V 50:1 10:1) \Z^L. *M{fc;^tfOMJl*^#feo Jin^&g^mx^jl/ 

t::?§j^L, 4 M :g^t:7Km/@mx5^;i/^^«jfin;l. i^JEMb, x^/-;i/-S^-f 

25 y>^ot!;^x-T;^:5ie>^^^fc:$■a■T^M^t;'&t^ (i67 mg. iR^ 37a;) ^%tz. 

197-200 "C. 

'H NMR (DMSO-dg) 51.22 (6H, s), 1.42 (6H, s), 1.96 (3H, s), 2. 05-2.33 (4H, 
m), 3.10-3.58 (4H, m), 3.94 (3H, s), 4.15-4.81 (3H. m), 7.10 (IH, s), 7.29 
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(0.5H, d, J = 7. 6 Hz), 7.35 (0. 5H, d, J = 7. 6 Hz), 7.55-7.67 (IH, m), 7.70-8.05 
(IH. m), 7.98 (IH, s), 8.12 (0.5H, s), 8.19 (0.5H, s), 10.49 (0.5H, s), 11.23 
(0.5H, s). 

5 4 3 

5 2-U^;K2-:t+V-3-t:a U vrijW 7S /]-N-[3-(3, 4. 8, 9-x t: 

h^zy-Z. 3, 8, 8-5^ h O [2, S-W-f v^y u >-i-r;i/) :7x:i;u] h 

2- [ (2-:t^ y -3- If P U W 7 5 y ] -N- [3- (3. 4. 8, 9-7^ h t H P -6- h 4^ 
-3, 3. 8, 8-T- h y^^^JVy U [2, 3-h] -< 7 U >-l-r ;W y x.:r-M 7t h 75 F 

10 (173 fflg, 0.307 mmol) <D N,N->^^5^;p5js;PA75 H (1.5 M.) mWZ 

^)^T. ^m:^7U'^A (89 mg, 0.645 mmol) ^^Z^B-\i^^> (0.021 mL, 0.338 

mmol) ^mx. Mur^ 2 mmmw^tzo m^w^m^zmmmti-h'j^M^ymm 

15 S^:i;Si4>''J;^7>>->:^;^A<5'PTh^:f^7^- (^^1f >/Sfmx^;V/F Ux 
^)V7^y 30:1:1) I^^X^^jl'-i^X^^-JVX-^^;!/;^)^ S^^^k^iiT^ 

M^h^iJ (4 mg, JR^ 3S;) ^#fco 
M 112-114 "Co 

•HNMR (CDCI3) fil.23 (3H, s), 1.27 (3H, s), 1.32 (6H, s), 2.05-2.45 (2H, m). 
20 2.30 (2H, s), 2.50 (3H, s), 2.68 (2H, s), 3.29 (2H, s), 3. 32-3.42 (2H, m), 
3.55-3.64 (IH, m), 3.92 (3H, s), 5.64 (IH, s). 6.60 (IH, s), 7.07 (IH, d. J 
= 8.0 Hz). 7.34 (IH. t, J = 8.0 Hz). 7.54 (IH, s), 7.89 (IH, d, J = 8.0 Hz), 
9.67 (IH, s)o 
5 4 4 

25 3-(6-X h^-y-Z, 4. 8, 9-5=- h 7 h F U-3, 3, 8. 8-x hy^^JVyu [2, 3-h] < V ^ 

/ U >-i-r;w^E#m x5^;i/xxx;i' 

3- v'7y^m#i!X5=-;i' (27. eg. 157nunoI) <DWM (90iiiL)-h;i/X> (150 mL) 
^^Bc:7ic^^T^ a7.6mL, 330imol) ^flSTL> ^MT l-(7-Xh^>'-2,3- 
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i^t HD-2,2-vp^5^Jl/-5-^>^/7^^;i/)-2-p^^;l/-l-7°PAV-;i' (50.0 g, 
189iranol) ^iD^. 65 -CT immmWhtCo (105 mL) mTh. 75 

fco '&Wfc7Kli^}iT>'^r:T7KT4'?nL, i^i?X5";i/T2 [HlttfcHLfc (I)„ 

5 iDittc^mm^ 0. 5 M 7m-fb:^ h u '^7^7^^ (II). 7ii^^zsmimti- b u >^ 

55^e>i^Sfl2$-&T^S^b^t> (11.8 g. IR^ 18!K) ^ntz. 

M}^ 97-100 "Co 

'HNMR (CDCI3) (51.25 (6H, s), 1.30 (6H, s), 1.39 (3H, t, J = 7.1 Hz),, 1.47 

* 

10 (3H. t. J = 7.1 Hz), 2.15 (2H, s), 2.68 (2H, s), 4.19 (2H, q, J = 7.1 Hz), 
4.38 (2H, q, I = 7. 1 Hz), 6.62 (IH, s), 7.47 (IH, d(ld, .J = 7.5, 7.4, 1.2 Hz), 
7.61 (IH, ddd, J = 7.4, 1.8, 1.2 Hz), 8.06-8.10 (2H, m)o 
5 4 5 

3- (6-X h ^ v-S, 4, 8, 9-T- h ^ k H P -3, 3, 8, 8-x h 7 ^ ^)]^ 7 D [2, 3-h] 

15 yu >-!-<;!/) 

-a-fi^Ms 44 t^sit^TKB^'&t^-a- ((I) isj^zs ill)). sMMi^TWb, 

jL^M^i^m^it-^^xmm^h'^m (2.77 g, w ^%) ^mco 

ifi.-t 137-139 "Co 

20 "HNftBKCDClj) (51.28 (12H, s), 1.49 (3H, t, J = 7.1 Hz), 2. 17(2H, s), 2.66-3.10 
(2H, br), 4.23 (2H, q, J = 7.1 Hz), 6.65. (IH. s), 7.33-7.41 (2H, m), 7.94-7.97 
(IH, m), 8.27 (IH, s)o 

' ^l^m 5 4 6 

3- (6-X h + v-3, 4, 8, 9-x h ^ b F P -3, 3, 8, 8-x h ^ ^ ^JV 7 P [2, 3-h] V ^ 

25 yv>-\--f)V)^y'^>7s,>iimmm. 

3- (6-X h^z^-Z, 4, 8, 9-x h 9 1 F P-3, 3, 8, S-'r F P [2, 3-h] -f V ^ 

y U >-l-r;i/)^>if>T5 > O.se g, 25.7 mmol) ^BMj:i^Mz'mMh. 4M 
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it'^'^xmmit^'M!} (4.47 g, m m) ^#feo 

240 "C (^^). 

'HNMR(DMSO-de) 61.26 (6H, s), 1,37 (3H, t, J = 7.0Hz), 1.42 (6H, s), 2.10-2.55 
(2H, m), 3.00-3.30 (2H, m), 4.23 (2H, q, J = 7.0 Hz), 6.99-7.07 (3H, m), 7.19 
(IH. d, J = 7.6 Hz), 7.44 (IH. dd, J = 8.2, 7.6 Hz), 
5 4 7 

[[4-[[[3-(6-X h4^'>-3,4.8,9-T- h7 h F D -3, 3, 8, 8-x h ^ ^ □ 

[2. 3-h] ^ y =^ / u >-i— r )V) y 7 ] 7 / 

3- (6-X h ^ z^-Z, 4, 8. 9-7^ h ^ k H D -3, Z,i,S-T-hy^^)\^yu [2, 3-h] V =^ 
y ,j y-i-^ )V)K>'{£>75.>iimmM. (850 mg, 1.94 nimol) 4-[($?Xh 
^>-7jNX7^x;i/);<9^;WSE#m (529 mg, 1.94miol) © N,N-i^^5";Wl/A 
T^H (6 mL) mmz l-bFo^S/-lH-^>\/h'J7y-;l/-*fPtl (327 mg, 
2.13 mmol), hUX^;PT^> (0.95 mL, 6.79 mmol) l-X5';i/-3-(3->? 
^^)V7^/^U}£)V)tl)\^t^i^^^\^W^M (483 mg, 2.52 mmol) ^JP;^. 
T 7 B^fHm^l^bfeo 4-[(>?Xh^>^7]NX7^x;V)^5^;i/]^m#i! (211 mg, 
0.776 mmol) |W|^#T, 12 TOMJ^^L^fco EmM^miz^yi^^&^. B 

Th^^7^" (^4^if>/imx^;i/ 1:1 (D^@^mx5^;v) (c-^b. mmit-^^ 

ommm.^'^nrco ^:n^@^mx5^;Kc^^§?L., 4 m m{b7Km/i^i?x5^;u^?g& 

-g-tl (682 mg. W 54!i;) ^#feo 
190-191 -Co 

'HNMR (DMSO-drD20 (1 m)) 61.18 (6H, t. J = 7.1 Hz), 1.25 (6H, s), 1.38 (3H, 
t, J = 7.0 Hz), 1.42 (6H, s), 2. 20-2.32 (IH, m), 2.40-2.53 (IH. m), 3.00-3.30 
(2H, m), 3.35 (2H, d, J = 21.9 Hz), 3.91-4.03 (4H, m), 4.25 (2H, q, J = 7.0 
Hz). 7.09 (IH. s), 7.36 (IH, d, J = 7.7 Hz). 7.44 (2H, dd, J = 8.3, 2.3 Hz), 
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7.64 (IH, t, J = 7.7 Hz). 7.94 (2H, d. J = 8.3 Hz), 8.06 (IH, d, J = 7.7 Hz), 
8.09 (IH, s), 10.59 (IH, s), 
"t^m 5 4 8 

&-{X^)l7.)Vy^ -;i/)-3, 4, 8, 9-T- h ^ t h* D-3. 3, 8, S-x b x — 

5 ;i/7P[2,3-h]-rV4^yU> 

6- (X5^;P5^:t) -3, 4, 8, 9-r h ^ b H P-3, 3, 8, 8-x h 7 =^}Vy U [2. 3-h] V ^ 
yU>:^i?li: (326 mg. 0.811 nmol) (D:^^/-}1 (3.5 mL) mWz^^j^BOm 
m-rh^J^A (434 mg, 2.03 mmol) 07j< (2.5 mL) mW.^l3U^. 2 mmM 

7^- (/\4^ii->/l^^x^;i/ 5:1) i^-i'v:^Dif;px-xJl'-A^rit> 

/6^e>J^^<b$#T^M^b^tf (168 mg. W 548;) 
146-147 "Co 

15 'HNMR (CDCI3) 6 1.20-1.30 (15H, 1), 2.19 (2H, s), 2.77 (2H, s), 2.82-3.18 (2H, 
m), 7.41-7.42 (6H, ffl)o 
5 4 9 

3- [3. 4, 8, 9-7=- h ^ b H D-3, 3, 8, 8-x h ^ ^5^;P-6-(>^D 7 U [2. 3-h3 

20 1.57 M Q-^^JV^J'^^A/^^D-ymU (42.3 mL, 66.4 mmol) \Z N,N,N',N'-5^ 
h7P^^;l/X5^l/>>?T^> (10.0 ml, 66.4 mmol) ©5"h^bHD7^> (15 
mL) ^1^, 7-:/nM,3->^b HD-2,2->fp^^;i/-5-(2-;j^^;l/-l--/p^x;W^> 
y7^> (4.68 g, 16.6 mmol) ©xh^bFD7^> (15 mL) ^»J;fc?5it'fb 
n-T'nbV (20 g. 133 mmol) (Z)xh7bH07^> (15 mL) -78 

T>'e:=-'^2^yi^mm\zis^€. mmj^^)vr2mmmLrco ^t>^trc^mm^mmm. 
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50:1) tCftb, 2,3-i^t:HP-2,2->?;<5^;i/-5-(2-/5";i/-l-yo^-;W-7-(yn 
fc!;P5^:r)^>y77>:feJ:t)^2J-e^kh*0-2,2->^^5^;i/-5-(2-p^5";Wl-yP^ 

-)V)^y'/y^y(Dm i5:2 m-^m an g) ^^r^c 

n^nrcU^m (l.Ol g) :feJ:t;3->-7/^m#m X5^;i/ (eOl mg, 3.43 mmol) 
0mm. (2mL)-b;i/X> (4.5inL) »?K(C^K?^T. «m (0.38inL. 7. 20 mmol) 

^?iTb> 60 -CT 1 mmmwvrco (2.1 mi, 34.9 mmoi) 

A^PVh^^:7^'- (^^+f->/Bimx5^;l/ 50:1 0)^10:1) SS? 
^y^}tsf}Vts'72^^U-^V^'7y-^- (^^•y->/S^mx5^;i' 10:1 ©^5:1) 
#IL/. ^=^it>>&^6^^<b^i±T^il^b'&tJ (136 mg, iR^ 9«) ^#fco 
A4^1^->j5i6i^a'fb$-B-T^M{ti'&tl0 2 #^ (78 lBg^ W 5a;) ^#fc. 
im;^ 83-84 t:o 

'HNMR (CDCI3) (51.05 (3H, t, J =7.3 Hz). 1.25 (6H. s), 1.29 (6H, s). 1.39 
(3H. t, J = 7.2 Hz), 1.64-1. 76 (2H, m). 2.16 (2H, s), 2.68 (2H, s), 2.95 (2H, 
t, J = 7.2Hz), 4.39 (2H. q, J = 7.2Hz), 6.92 (IH, s), 7.48 (IH. dd, J = 7.8. 
7.2 Hz), 7.62 (IH. d, J = 7.8 Hz). 8.07-8.10 (2H, m). 

5 5 0 

3_[6_(X5^;i.5^;e-)-3, 4. 8. 9-T- h ^ t: H P-3, 3, 8, P [2, 3-h] 

7-(x^;i'^:t)-2, 3-$^hHP-2,2->?^5^;i'-5-(2-pt5^;i/-i-:/p^x;i/)^>y 

yyy (811 mg, 3.21 mmol) ^^m-yJ /^MMm-^ V^U\f.)V (552 ig, 2.92 
mmol) OW^ (3mL)-h;i/X> (6 mL) !1TO{C^?^T> mWB. (0.33 mL, 6.13 
mmol) SfiSTb, 70 t:^ 1. 5 ^r^lMJ^Ufe. SlS?i'&tJ»7lc^5^^, mkim 

v'J^y;W^7Ai7 0-7 1-^7*^7^- (^^lJ->/@^i^X5^;V 10:1) (^#^1^, ^y 
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i!.'^ 108-110 -Co 

'H NMR (CDCI3) (51.26 (6H. s), 1.92 (6H. s), 1.34 (3H. t, J = 7.5 Hz), 1.36 
(6H, d, J = 6.3 Hz), 2.17 (2H. s). 2.69 (2H. s). 3.00 (2H. q, J = 7.5 Hz). 
5 5.20-5.33 (IH, m), 6.94 (IH, s), 7.48 (IH, t, J = 7.8 Hz). 7.61 (IH, dd. J 
= 7.8. 1.5 Hz). 8.04 (IH. t, J = 1.5 Hz), 8.09 (IH, dd, J = 7.8, 1.5 Hz). 
-^^M 5 5 1 

3-[5-(S/T y p<5^;!/)-3, 4, 8, 9-x h ^ k H h=^^>--3, 3, 8, ^-y'hy^'^JV 

10 3-[3,4.8.9-T-h^k Hu-6-p^ h+e^-3.3,8,8-T-h^^5^;i/7n.[2,3-h]'f 

y u>-i-i';i/]^>t#m ^^;i'x;^x;i' (4.99g, iz.Tmmoi) (omn (e.smDi^ 

m\zny-i^)VAy)Vy'ii]^ m%) (841 mg, 26.3mmol), ^it-^-hV^A (2.98g, 
29.0 mmol) *3j;DCa«lEig (2.11 mL, 39.6 imnol) ^iP;^, 100 "CT 11 m^MW 

^S^>'U;^y;i/:^f^A^DTh^^7^- (A:^^ij->/g^^x5^;i/ 5:i) fc«u 
3- [5- (:;^D ^ ^ -3, 4, 8. 9-x h ^ h H n -6-^ h >/-3, 3, 8, 8-x h ^ ^ 5^ 

20 7P[2,3-h]<y+/u>-i-r;i/]^m#m ;^5^;i^xxx;i' (1.30 g, w 21%) 

'HNMR (CDCI3) 61.28 (6H, s), 1.29 (6H, s). 2.12 (2H. s). 2.72 (2H, s). 3.92 
(3fl. s), 4.05 (3H, s), 4.64 (2H, s). 7.48 (IH, t. J = 7.9 Hz), 7.61 (IH, dd, 
J = 7.9, 1.6 Hz), 8.06 (IH, d, J = 1.6 Hz), 8.08 (IH, dd, J = 7.9, 1.6 Hz)o 
25 #e>n?t7*D^:^^#: (1.30g. 2. 67 mmol) (D n,n-i^:^^)l:^)lAT^\^ (8 mL) 
mmzi/T>ittlV^A (174 mg. 2.67 mmol) CD7jc (2.5 mL) m^^taX. MM 
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moL^jv 10:1 5:1) \zmL. mmit^m(Dmmm&^mco cn^mmx^ 
^^it-^itxmmit^i^ (926 nig, m u%) *#feo 

M 186-188 *Co 

'HNMR (DMSO-de) <51-25 (6H, s). 1.45 (6H. s). 2.15 (2H. s), 3.19 (2H. s). 3.91 
(3H. s),. 4.02 (2H, s), 4.07 (3H, s), 7.78 (IH, t, J = 7.6 Hz), 7.89 (IH, d. 
J = 7.6 Hz). 8.21 (IH, s). 8.28 (IH, d. J = 7. 6 Hz)o 

3-[5-(>'7 y ^ 5^;0-3,4, 8. 9-x h ^ k H n-6-^ h^S^-3, 3, 8, 8-7=- h 

y □ [2. 3-h] ^ / u >-\-^ jvmmmmmm. 

^^M8 0 tmm(D:Jjmz^ri 3-[5-(vTy^9^;i/)-3,4,8,9-T-h^k Fn-6- 
y h^S/-3, 3. 8. 8-7^ hy}<^)Vy n [2, Z-hl-(V^/ U >-l-r;i/]^m#^ y 5^ 

ii!^ 182-184 x: (r±h>-mmj^'^)V)o 

•HNMR (DMSO-dg) 51.25 (6H, s), 1.45 (6H, s), 2.16 (2H, s), 3.19 (2H. s). 4.02 
(2H, s), 4.07 (3H, s). 7.75 (IH, t, J = 7.8 Hz), 7.87 (IH. d, J = 7.8 Hz). 
8.18 (IH. s). 8.26 (IH. d. J = 7.8 Hz). 
^^^3! 5 5 3 

3- [5- ( T y y =^JV) -3, 4. 8, 9-r h ^ t: H P -6-y h ^ v-3, 3, 8. 8-x h ^ ^ 5" Jl 

7D[2,3-h]'i'y:^y u>-i-r;w-N-p^5=-;i/^>XT5 }^mmm. 

3- 15-0^7 -3. 4, 8, 9-x h 7 h h* P-6-^ h 4^ i/-3. 3. 8. 8-x h 7 P< 9^ }V 
7P[2,3-h]-fV^y U>-l-'r;W^m#^:«l^4S (331 mg. 0. 728 mmol) CD N.N- 
i?y5^;i/s}^;i/AT$ F (3 mL) mm\Z N,N' -;^7;i'fc;i/>?-f (118 mg, 

0.728 mmol) ^M^. MM.^ 4^Mm,W\^rco hUX5^;P7^> (O.llmL. 0.801 
mmol) ^^nmk^=^)V7^> (54 mg. 0.801 mmol) ^mx. ^MT 4 n^UW 
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Mx5";i//&^e>^^^b$iiXgM<ti^t/ (139 rag, 41%) ^ntco 
5 M,-;^ 160-162 'Co 

'HNMR (DMSG-dg) 61.26 (6H, s), 1.45 (6H, s), 2.18 (2H. s), 2.81 (3H, d, J 
= 4.0 Hz), 3.18 (2H, s), 4.02 (2H, s), 4.07 (3H, s), 7.67-7.74 (2H, m). 
8.12-8.19 (2H. m), 8.77 (IH, br s)o 
5 5 4 

10 3- [5-('>7 / ^ 5^;i^)-3. 4. 8, 9-x h 7 b H D-6-p^ h ^>^-3, 3, 8, 8-x h 

yu[2, 3-li]>r V4^/ U >-l-r;H-N-('\+1i-k H 0-2-:t4^V-lH-Ti?t!>-3— r 
;i/)^>X7$ H 

3-[5-(i/7 y ^^;i/)-3, 4, 8, 9-T- h 7 b H D-6->^ h4^>'-3. 3, 8, 8-x h ^ 

7 P [2. 3-h] -r y u >-i-r m ^M^^mmm im m. o. 743 mmoi) © n. n- 

15 z^^^M)VArS. h* (3 DiL) mmiZ h U X^;1/T^ > (0. 10 mi, 0. 743 mmol). ^ 
^ZS N,N'-;?3;i/7}^-;i/e^-l'5 37V-;i/ (120 mg. 0.743inmol) trJPA, ^MT 40:5^ 
Paiai^bfco 3-T^y^^1i-t HD-2H-71fh!>-2-:t> (101 ig, 0.784inmol) 

jnA.^MT 4.5 mrmwvTc. mm-tm\z^yii^^€. mm:r.^}vx'2mm 

^iy^J^^'Ji^tlyA^U-^h^yy^- (^^1^->/iti^x5";i/ 1:2) tc#fcu 1^ 
Wt:L^M^Bm^it-^'&xmmi\:^m (2O6 mg, iR^ m) ^mzo 
mj^. 130-132 t:o 

'HNMR (CDCI3) (51.28 (12H, s), 1.48-1.70 (2H, m), 1.80-2.30 (4H, m), 2.13 (2H, 
25 s). 2.69 (2H, s). 3.25-3.40 (2H, m), 3.74 (2H, s), 4.04 (3H, s), 4.69-4.77 
(IH, m). 6.15 (IH, brs). 7.47-7.49 (2H, m), 7.71 (IH, d, J = 5. 6 Hz), 7.88-7.95 

(2H, in)o 

5 5 5 
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;i^7 □ [2, 3-h] -r V 4^ y u ;w ^ > v-r )V] 5^;i/t ^ ::i> x^;V'Xx 

3-C5-(S>T y ^^;i/)-3, 4. 8, 9-x h ^ t: F u-^-^ h^5>-3, 3. 8, S-r h 
5 7P[2,3-h]'ry^y U>-l-r;i/]^m#m:^i?*l (2.24g, 4.92moiol) cfecfclK 2- 
T^/-f VlSi^xg^;i/±gm^ (907 mg. 5.41 mmol) <D N,N->?^5';i'>i^;i/A75 K 
(10 ml) mm\Z 1-k FP=^^>'-lH-^>V^hU7V^-;i'-7KfOtl (829 mg, 5.41 
mmoDs h'JX5^;i/T5> (2.40mL. 17.2 mmol) cfeJcU^ l-X5^;i/-3-(3-i^;^9^;> 
T^yy'Ptf;^:^;^^!?^-^^ Htli^^ (1.23 g, 6.40 mol) ^JlP^> ^lat; 1.5 

mm^ 0.5 M 7Kmi\:.'rv^}^h.imm^^xsmiWc'^v^)^i^:mwcv^^^ 

PVhif^y^-- (^4^-y->/S^mx5^;V 3:1 2:1) tC#^b, l^i?X5^;i/- 

x5^;i'X-7";U36^e,^i,{b$-&T^M-ft:^% (i.50 g, W m) ^mtzo 

15 M 126-128 

'HNMR (CDCI3) a 1.29 (3H. t. J = 7.0 Hz), 1.29 (12H, s), 1.68 (6H, s), 2.13 
(ZH, s). 2.69 (2H, s), 3.75 (2H, s), 4.04 (3H, s), 4.24 (2H, q, J = 7.0 Hz), 
6.89 (IH, s), 7. 46-7.48 (2H, m), 7.81-7.89 (2H, in)„ 

5 5 6 

20 N- [3- [5- ( V T y 5^;l/) -3, 4, 8, 9-x h ^ k F P -6- p< h + v-3 , 3, 8, 8-r h ^ ;< 5^ 

;i.7P [2, 3-h]-i' y u >-i-r;i']'^>.\/-i';v3-2-y 5^;i/7^x>-i^4^ 

N- [3- [5- (e^7 y ^ =^)V) -3, 4, 8, 9-x F ^ k H P-6->^ h ^ '>-3. 3, 8, 8-t h 7 y 5" 

7 P [2 , 3-h] -i'y4^yu>-i-i';i^]^>y-r;W-2-y^;i^79x>x5^;i/x;^ 

(1.05 g, 1.98 mmol) (D:r~^/-)V (8 mL) mWiZ 5 M TK^^ft;:^ F U '^AtK 
25 (2 mL) ^nX. ^MT 1 Nf^l^J^L-^Co SiSig'&tl^ 5 M Wk^mX-Xm. 

^^MJEt^lil'. I^ii©j^f^^3llli^07gb:^co ^MS:7-kF>-«x5";i/75^e. 
i^Slb^-frT^Mib'^tl (1.04 g. W 97%) ^ntco 
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M 191-194 "Co 

'HNMR (DMSO-de) <51.27 (6H. br s), 1.42 (6H, br s). 1.48 (6H. s), 2.24 (2H. 
s), 3.05-3.30 (2H, m). 3.95-4.13 (5H. m), 7.65-7.80 (2H. m). 8.18-8.30 (2H, 
m). 8.80 (IH, s)o 
5 -^fifefd 5 5 7 

N-(2-T^ y-2-:t^ VX5^;U)-3-[5-($^Ty p<5^;W-3. 4. 8. 9-x h ^ h H 
h^iy-i, 3, 8. 8-7" h ^pt5^;P7D [2, 3-h]-r v+y U >-l-^;W^>XT5 

3- [5- ( i^T y p< -3. 4, 8. 9-T- h ^ t F P-6-y N >-3. 3, 8. 8-x h ^ ^ ,5=- )V 
10 7P[2.3-h]'f y:^yU>-l-'r;i/]^S#^itmit (1.02 g. 2.24 mmol) ^^XS^ 
U'»T$ Hii^li (248 mg, 2. 24 mmol) © N,N-S^y5^;i/7jN;i/AT5 H (6 ml) ^ 
m\Z l-t\^U^iy-m-^yVhVy9'-JV-'7mm (Zn m. 2.46 mmol). hU 
X.^JVT5.y (1.09 mL, 7.84 mmol) *5«krJ^ l-X5^;l/-3-(3->?y 5^;i/7$ y 
\dM:fyJ\^:^z^^ ^\^mtm. (559 mg. 2.91 mmol) ^jMX. MMrC 6 ^TOI^^L 
15 fc. Sii&^g^%{C7jc^j^€, S^^x5^;i.T'3IilifttBl.fco -Srfc-e-feWJi^lgfp^ 

?;^S14vU:^y';U:^^Ai57DThi!/^7^'~ (I^ifx5^;i//y^y-;i/ 100:1) 

20 (425 mg, JR^ 37«) ^^Co 

'HNMR (DMSO-dfi) 61.27 (6H, s). 1.46 (6H, s). 2.22 (2H, s). 3.20 (2H. s), 3.85 
(2H. d, J = 3.8 Hz), 4.03 (2H; s), 4.08 (3H. s), 7.09 (IH, s). 7.47 (IH. s), 
7.74-7.80 (2H, m), 8.18-8.25 (2H, m). 8.99 (IH. s), 
25 -^^m 5 5 8 

N-(2-T5 y-l, l-i^p^5^;i.-2-:t+VX5^;W-3-[5-(5/7/ ^5^;i.)-3. 4. 8. 9-t- h 
^ t H D-6-y h=|r5^-3, 3, 8. 8-T- hv:!^^)ly D [2. 3-h] v^y u >-i-r ;w ^ 
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N-CS-ES-Cv-T y^^M-d, 4, 8. 9-x h ^ b F D-G-^ h^i^-i, 3, 8, 8-x h ^ ^.5^ 

mg, 0.965 mmol) N,N-i?;<5^;i^3t}^;l/AT^ H (5 mL) i-h Ko4^>'-lH- 

-?>yh'JT7-;P-7>qE-'^A:^ (176 mg, 1.16ininol) ^Jc^C l-X5^;U-3-(3- 
5 i?^^)VT^yyu\^Mtl)\^tsi^^^\^mmm. (240 ig. 1.25 mmol) ^JP^, g 
10 5^r«1«*^iL/c:o hUX5^;!/T5> (O.4O111L, 2.90 mmol) tiUa^. MW^ 

^mmmwhtco Kmu^mzMTK^s^^. H^i?x5^;i.T'2iaitttHt7t. ^t>ittc 
•^^^m^^'^ii:x^mit^m (323 mg, mm m) ^mzo 

M 217-219 "Co 

'HNMR (CDCI3) (51.29 (12H, s), 1.71 (6H, s), 2.14 (2H, s). 2.69 (2H, s), 3.74 
(2H, s), 4.04 (3H. s), 5.44 (IH, br s). 6.42 (IH, br s)., 7.26-7. 27 (IH, m). 
15 7.47-7.48 (2H, m). 7.84-7.89 (2H. nOo 
•^fiKM 5 5 9 

3- [5- ( y ^)\.) -3, 4. 8, 9-5^ h ^ h H □ -6-p< h ^ v-3, 3, 8. 8-5=- h y,^ ^ }V 
7 P [2. 3-h] -(V^y^) >-l-'f ;U]-N-[1, 1-e^^ 5^;W2-:t=^-y-2-[(2-:t4-y-3- 

20 N- [3- [5- (i^ T / ^ 5^; W -3, 4, 8, 9-7^ h ^ t F □ -6-p< h ^>-3, 3, 8. 8-7- h ^ ^ 5- 
;^ 7 P [2, 3-h] < y y ij >-i ^ > y^ _2_;^ 5^;i.7 ^x >mm^ (444 
mg. 0.822 mmol) *5J:a? D.L-3-r ^ y-2-hrD U s^y > (82 mg. 0.822 mmol) © 
N.N-v^5^;1/3}n;UAT5 F (4mL) mm.\z 1-h Fp+v-ih-\>V^F U 7^/-;i^ 
-7jc|ni^ (138 mg, 0.904 mmol), FUX5^;i/T$> (o.29 mL, 2.06 mmol) 

25 U i-x5-;i.-3-(3->>p<^;i,r 5 y 7°P lf;0;^7;i.zi^^s^-f ^ (205 mg. 1. 07 

mmol) ^Mx. mux- 6 ^p^i^^bfe. Kmu^mz^^m^. mm:L^)].x 
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-r- mwt:L^jw;<^/-)v ioo:i io:i) i,zmL. n^ntcm^^p^v 

yptf;i/x-x;n?i5fe?^L, ^^{t;^#i (157 mg. ssx) ^#fco 

S!l!;^C 137-139 t:. 

'HNMR (CDCI3) (51.29 (12H, s), 1.70 (3H, s). 1.72 (3H, s), 1. 94-2.08 (IH. m), 

5 2.14 (2H, s), 2.69 (2H, s), 2.70-2.85 (IH. m), 3.16-3.45 (2H, m), 3.75 (2H. 
s), 4.04 (3H, s), 4.26-4.34 (IH. m), 5.99 (IH. s), 6.91 (IH. d. J = 3.6 Hz), 
7.13 (IH, s), 7.44-7.49 (2H, m), 7.87 (2H. s)o 
5 6 0 

3, 4, 8, 9-x h ^ h F n -6- ^ b 4^ v-3, 3, 8, 8-5=- h ^ ^ 7 x - ;i/-5- y U 

10 C2,3-h]-i'y^y u>;^7;i'#^=^'y-;i'xt:K;^i!^ 

3. 4, 8. H D-6-^ h^z^-i, 3. 8, 8-x h D [2, 3-h] -i 

yU>^:$'/— ;i/ (1.03 g, 2.82iiimol) (D^DD/J^;i/A (15 mL) mmz~mit'^ 
y^> (4.90g, 56.4iimiol) ^MX. MMX 2 50*01? 15 ^KM^^b;'^. 

15 ~ (A:^^1J->/i^mx5^;i. 5:1) «S^^i^©»il^»<&#rc. Jin^f^ 

JV~^^^>:^^Bm^^-^'^X&mit'^m (344 mg> IR* 3151;) ^#fco 
il!^ 136-139 t:, 

'HNMR (DMSO-de) 61.29 (6H. s). 1.43 (6H. s). 2.24 (2H. s). 3.40 (2H, s). 4.14 
20 (3H, s), 7. 60-7.82 (5H, m). 10.42 (IH. s)o 

^^ms 6 1 

3. 4, 8, 9-x h ^ h H D-6-^ h ^ v-3, 3. 8. 8-t- h ^ :<^}V-l-y x.=:}\^-S~y a 

[2. 3-h] -r y u >;^7;pfc N u ;i' 

3, 4, 8, 9- ^ h ^ k H P -6- ^ h 4^ v-3, 3, 8. 8-x h ^ 5';i.-l- 7 X X ;P-5- y D 

25 [2.3-h]^y4^y u>;^7;i/7}^4^i^-;i/xt die ig, 0.290 nmoi) <D^m. (1 

mL) ^^(;i:i[^hFn4^>';P7^> (30 mg. 0.435 nunol) ^mX. 100 'CT 3 1^ 



wo 03/035650 ' PCT/JP02/09760 

513 

- i^^i^-y/mi^x.^}]^ 5:1) #e.nfc:M^^e^-rvyot!;wx-7^jp 

~y\^^yrm^V. ^S^b'&'tl . (55 mg. 53X) 
M 166-168 -Co 

5 'HNMR (CDCij) 61.27 (6H. s), 1.30 (6H. s). 2.19 (2H, s), 2.87 (2H, s). 4.13 
(3H, s), 7.35-7.43 (5H, m). 
5 6 2 

3- [5- y ^ 5^;i/)-6-X h ^v-3, 4. 8, 9-x h ^ b F P-3, 3. 8, 8-x h ^ ^ 

7o[2,3-h]'ry^/U>-i-<;WS>t#^ x5^;i/x;3;x;i'igmit 

10 3- (6-X h ^ zy-Z, 4, 8, 9-x h 7 1 H D-3, 3. 8. 8-r h ^ ^ ^^JP 7 D [2. 3-hi -i'J^ 

/u>-i-'r;i/)^s#i? (5.03 g. 12.8 lomoi) (Dwm 00 mi) 

7;i/7't:F (94%) (613mg, 19.2inmol), mt-thVyA (2.17g, 21.1in]nol) *5 
J;l^m«lLm (1.71 inL. 32.0 Mol) ^MX. 105 'C'T 14 ^mMWl^Tco $6.{C, 
A74^;PAr;i'7^fc H (94X) (409mg, 12.8imol). ^ti-h^J':^J^ (1.45 g, 14.1 
15 Hunol) (0.68 mL, 12.8 mmol) $iOA. 115 ^1? 10 IfMS^Ufco 

Rmu'^<^^ Buymiti-h^j^yAymmi: pH8(hb. @^Mx^;i/Tambfco 

^?i^x^/-;p (i2inL) \zmmh. JiKJ^T. m^b^^x;!/ (O.eSmL. 

8.94 mmol) ^DWPi. ^MT 24 PfMJ^bfco ^StCTK^tP 

\z^h. 3-[5-(>''n^:;<5^;i/)-6-x h4^~>-3, 4. 8, 9-r k h*n-3, 3, 8, 8-r 
^5^;i/>'D[2,3-h3-<v^/u>-i-r;W^E#M x^;pxxx;^ (nomg, w 

25 z%) ^m^mtvxmco 

'HNMR (CDCis) $1.27 (6H, s), 1.28 (6H. s). 1.37-1.42 (6H, m), 2.12 (2H, s), 
2.77 (2H, s), 4.31 (2H, q, J = 7. 1 Hz), 4.39 (2H, q, J = 7. 1 Hz), 4.76 (2H, 
s), 7.48 (IH, t, J = 7.8 Hz), 7.61 (IH, dd, J = 7.8, 1.5 Hz), 8.05-8. 07 (IH, 
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m), 8.09 (IH. dt, J = 7.8, 1.5 Hz)o 

#e>n;fc:/D^:^^#: (nOmg, O.SSOmmol) 0 N,N->?^5^J1/5Jn;VAT^ H (0.7 
ml) ^mZzyr>iti-h^J^A (18 mg, 0.362iiimol) 07jc (O.BmL) m^^m^s 

^MT 1 mm. 60 x:r 2 mmmwhrcio Rmu^mz7K^^^\ i^mx^;i/T 
4^i^>/s^^x^;i/ 3:1) (c«^u ^mit^mommmM^nrzo Jin^i^^xg^ 

Mj^ 126-128 "Co 

'HNMR (DMSG-dg) 51.25 (6H, s), 1.30-1. 37 (6H. m). 1.44 (6H. s), 2.16 (2H, 
s), 3.16 (2H, s), 4.01 (2H, s). 4.33-4.47 (4H, m), 7.73-7.90 (2H. m), 8.18-8.29 

(2H, m)o 
-^^M 5 6 3 

(S)-N-(2-:t^V-3-7if5^i;-;W-3-(3,4.8.9-xh7k HD-6-^ h^>/ 

-3, 3, 8. 8-7^ h ^^5^;P7 □ [2, S-hj-f V4^y U >-l-r ;i/)^>XT5 H 

3- (3, 4, 8, 9-7^ h ^ t F P -6-^ h v-3, 3, 8, 8-x h ^ ^ 5^;P 7 P [2, 3-h] < V ^ 

y •j>-i-r;w^m#m^:S (0.25 g, o.a mmoo ^ n,ii-i^^^Mj],2:,rs. 

H (3inL) lzmi)^V. N-X5^;i/>?-i' V^d tTjPT^ > (0.104inL, 0.6inmol) ^in 
AT 5 ^^-FalT^^^^Iif, N,N'-;^;i/3j^-;i/v<^iS^>/-;l. (0.107 g, 0.66 

nunol) ^ia^xmUX' ^miJ^^W^rzo Rjtmz (S)-3-7$y-2-rif5=^i^/ 
> (0.057 g, 0.66 mmol) ^XX^UX 15 l^^iS^^^bfc, Sf&IKfCiK^^tlPA 

xmmx9-)ux2mmmvrzo m&m^m<ti-hv^A7Kmmxm^v. mmi-h 

-izUl'. i^^X5^;|//^:$^/-;p/hUX5^;UT5> (95:5:1) T^HitTSe^H 

^^m^xmmvx^Bit^m (o.ni g, w es*) mtco 

Bj^s 154-157 "Co 
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'HNMR (CDCI3) (51.29 (6H. s), 1.31 (6H, s), 2.16 (2H, s). 2.61 (2H, s), 3.22 
(IH. br), 3.60 (IH, t, J=5 Hz), 3.93 (3H, s), 5.10 (IH. br), 6.32 (IH. br). 
6.61 (IH. s). 7.4-8.0 (4H. m). 8.03 (IH. br)„ 
5 6 4 

N-(2-:t=^y-3-hrD U >?-;i')-3-(3. 4. 8, 9-T- h ^ h K h^i^-Z, 3, 8. 8-x 

h^^^;i/7D[2.3-h]'ry+y u>-i-r;i')^>X75 h 

3-(3, 4. 8, 9-T- h ^ t K D-6-p< h^v-3, 3. 8. 8-x hy^^^Jly U [2. 3-h] 
/V>-l-<)\^)^B^mMWtm. (0.25 g, O.e.mmol) ^ N.N-v^g^;i/7|N;i/AT$ 
H (3 mL) \m-^^V. N-X5^;i'S>'^V7°Plf;VT5> (0.104inL. O.emmol) ^jja 
^T, ^V^T N.N'-;^?;!/^;!/^?-^ ^yy-jP (0.107g, 0.66nimol) SrJn^T^ 

\mmfi^^m^rzoE}^m\z 3-T$y-2-fcfD>j>^/> (o.o67g. o.eemo,!) 

(10:1) T^ttlbT@e<Jiiii^^*J?)TailbTlliB<t:##J (0.184 g. JR 
^66X) <l:#fc<, >^X^;i/X-T-;i/;?>^e.S^^L^o 
M 191-193 "Co 

'HNMR (CDCI3) (51.26 (6H. s). 1.30 (6H, s). 1.7-2.3 (2H. m). 2.15 (2H. s), 
2.70 (2H. s). 3.2-3.5 (2H, m). 3.93 (3H. s). 4.62 (IH. br). 6.62 (IH. s). 7.00 
(IH. br), 7.4-8.0 (4H, m), 7.70 (IH. br). 
5 6 5 

3,4.8.9-T- h^b HD-6-p< h^>'-4.4,8,8-x h^p4 5^;U-l-7xX;U7D 
[2,3-h]-ry^/U> 

N-[2-(2,3-v'fc HD-7-^ h+v-2,2-i^^5";i/-5-^>7:7^x;W-2-^5^;uyD 

b;|/]^>X7^F (0.269 g. 0.76 mmol) ^^t^z/Wc^jy (3.5g. 22.8 mmol) 
\zmm\.X. 100-105 -C T 2 BfF^M^bfeo ^M*T?&m SJiS^i^#;<^JfC?^, 

mm^o^m.^ h u ':7h,7}^mm'\zm€. ph 7 1 \^xwm:^j-)w 2 mfttK tfco 
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5^;u/hijx^;i.75> (67:33:1) x'mntihxmm^^M^xmmhT^mit, 

(0.175 g, mM m) ^%fz. zPx.^)V:£.-^)W^^^y (1:2) 
Mj^ 137-139 ^Co . 

'HNMR (CDCI3) (51.28 (6H, s). 1.32 (6H, s). 2.26 (2H. s). S. 63 (2H, s). 3. 95 
(3H, s), 6.79 (IH, s), 7.42 (5H. s), 

-^mm 5 6 6 

3- (3, 4, 8, 9-7" h ^ b H h v-4, 4, 8, 8-x h ^ y □ [2, 3-h] < V ^ 

y u >-i-r ;w ^ h u ;i/ 

3->'7y-N-[2-(2.3-i^fcFD-7-^ h^i^-2,2-z^^9-jiV-5-^>Vy ^=l)l)-2~ 
y^^)]^y°uldM^yXr^ ]^ (0.955 g. 2.52 mmol) ^^^^y^MitVy (11.6 g, 
75.6 mmol) tcMbT. 100-105 X: V 2 mmmWbTc. ^MST^^m SJS 

i^>mmx.^j\^ (3:2) •vmmvxmm^^Mi^xmmi.x^f&it^m (o.esg, 

il!^ 178-180 IC. 

'HNMR (CDCI3) 61.24 (6H. s), 1.27 (6H, s). 2.23 (2H. s). 3.64 (2H. s). 3.96 
(3H, s). 6.81 (IH, s), 7.4-7.9 (4H. m). 
5 6 7 

3- (3. 4, 8, 9-5^ h ^ h H P -6-y h ^ >/-4, 4, 8. 8-t- h ^ ^ :7 D [2, 3-h] y ^ 
/U>-1-^;W^>X7^ H 

3- (3, 4, 8, 9-x h ^ t H n -6-p( h ->-4, 4, 8, 8-x S ^ / >' P [2, 3-h] V ^ 
y U>-l-r;i')'^>V^XhU;i/ (0.446 g, 1.23 mmol) <^^iS^y'-;i' (7 mi) izm 
^}^TX 1 M Ti^mit-ThU^Aymm (1.97 mU 30% ii^«^7jc^ 
^ (0.28 DiL) ^M^X^UX 20 Pfr^lM^^ibfeo MffiTy^S^y-^P^M^SLT. 
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^Tm^^-^-^x^mih^m (0.275 g> mm) ^m^Lo 

l!^ 191-193 "Co 

'HNMR (CDCI3) (51.28 (6H, s), 1.31 (6H. s). 2.24 (2H, s), 3.63 (2H. s), 3.95 
(3H, s). 5.85 (IH. br), 6.35 (IH. br), 6.81 (IH. s), 7.4-7.9 (4H, m). 

3, 4. 8. 9-5" K ^ t H P 6-p< h+>'-4, 4. 8. 8-7" h ^;^5";U-l-7 n [2, 3-h] -iV^y 

[[2-(2,3->^t: FD-7-^ b+v'-2, Z-P:^^JV-5-^>Vy y::L)V).-2->^^)V^Xi 
tf;W T$ y]:t^VPmx5^;i/ (O. 510 g. 0. 76 mmoO *:t+->*i'fbU > (6. 72 g, 
43.8 mol) \zm-fy^V. 100-105 t: T 3 mmmWiyfco ^m^Xlf^Mim. MJSM 

^t/^», mwro 2U7m<hi-h^j^j^7Kmm (30 mi) $e>tc^ 

mmi-hOOA^ia^x pH5 i:LTgfi?x5^;i/T-2|Hiiaffibfeo tttB^^^ii^ 
^i^^Jtidr)V:fjyA^a'^h^^y4-iiZHV. ^^1^->/i^^x5^;^ (2:0 Tit 

ffiLT@6<JH5>^*J6Tji^L.T*tB^b^i^ (0.286 g. W 68«) $f#fco S?X 
^)l:i.'--^)W^^D-> (1:1) y&^&BM^bfc. 
il!^. 117-121 "Co 

'HNMR (CDCg (51.23 (6H. s), 1.26 (3H. t. J=7Hz), 1.49 (6H, s). 2.99 (2H. 
s), 3.61 (2H, s), 3.94(3H. s), 4.12 (2H. q. J=7 Hz). 6.75 (IH. s). 
-^^MS 6 9 

1- (3-y D ^: 7 xx;i/) -3, 4. 8, 9-t- h 7 b K D -6-/ h ^ v'-4, 4, 8. 8-x h 9 ^ 
:7D[2,3-h]<V^/U> 

3-7'Dt-N-[2-(2. 3-i^t: Fd-7-^ h4^v-2. 2-i^^5^;i/-5-^>y7^x;W-2- 
p<5^;P:/Dt!;W/^>XT^ H (1.28 g, 2.96 mmol) Oh;i/X> (25 inL) MMm 
\Z:t^i^m<tV> (3.3 mL, 35 mmol) ^iQX. 3.5 ft^iPf^MSlEbfe, RmU^ 
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nmi^>'^)'fy^iv^u'^vifyy^- {^^•^>mm:L^)v 4:i 2:1) 
^^-^yii-^^nm^Lx^m^i^^m (741 mg, w m) &#fc„ 

ll!;^ 127-129 "Co 

5 'HNMR (CDCI3) 51.26 (6H, s). 1.35 (6H. s) 2.31 (2H, s). 3.63 (2H. s). 3.95 
(3H. s). 6.79 (IH. s). 7.28 (IH, t, J = 7.7 Hz). 7.38 (IH, dt, J = 7.7. 1.6 
Hz). 7.55 (IH, dt. J = 7.7. 1.6 Hz). 7.61 (IH. t. H = 1.6 Hz)o 
-^^M 5 7 0 

3' - (3. 4, 8, 9-^ h ^ t F D-a-^ h ^ v-4. 4. 8. 8-x h ^ p< ^)Vy U [2. 3-h] -iV^ 

10 y U>-W;i')[l.l'-h*7x-;W-4-7^> 

l-(3-'/o t :7x:n;i/)-3, 4. 8. 9-x h ^ k H D-6-^ h+S^-4, 4. 8. 8-x h 
:7P[2.3-h]-rV^y U> (607ing, 1.46inmoI). 4-(4.4,5,5-T-h^^5^;i/-l,3,2- 
^^•t^-^t-U^>-2-^)V)T:=.^)y (353 mg. 1.61 niinol)^^i^:^-hUr>A (388iDg. 
3.66 mmol) j:-}^^?.^ ^ »nyiPOM^) (34 mg. 

15 0.029iiimol) (D \,2-z^:K h^r$^XiS^> (4.5inL). JL^ J-)V (2inL) ^^XSH^ (1.5 

mL) mmm^^mnmM.T soict utom^^l-^co M/SM^t/fc7K^jpx., m 

20 JL^}V 10:1 1:1) \z^h. y-;u-^^x5^;i/X-T-;i';&^eSi^^bT« 
Mfb-g-t; (400 mg, 645K) ^^ff;?^. 
iB^ 232-234 "Co 

'HNMR (CDCI3) 61.29 (6H. s). 1.30 (6H. s). 2.34 (2H, s). 3.64 (2H. s), 3.73 
(2H, br s). 3.96 (3H. s). 6.74 (2H, d, J = 8.4 Hz). 6.81 (IH. s). 7.32 (IH. 
25 dt. J = 7.7. 1.5 Hz), 7.37-7.49 (3H. m). 7.56-7.63 (2H, m). 
-&J5feM 5 7 1 

N- [3' - (3, 4. 8, 9-x h ^ k H D-6->^ h ^ v'-4; 4, 8, Z-fh^^ ^)Vy D [2, 3-h] ^ 

v+y u y-\-^}V) [1. i'-h:7x-;i/]-4-'f ;p] m F 
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-a-fiKMS 0 tmm(D:^mz^r) 3'-(3,4.8,9-xh^t h^5>-4. 4, 8. 8- 

X hyy^^juyuu, z-h]^v^/ 'J >-i-r;i/) [i. 1' -e7xn;W-4-7^ 

. ^m^t^m^mzo m 57X0 

1!^, 223-227 V (S^^X5^;i/->?X5^;Ux«-7=-;U), 

'HNMR (CDCl3)ai.29 (6H. s), 1.31 (6H, s). 2.15-2.21 (3H, m). 2.33 (2H, s). 
3.65 (2H, s). 3.96 (3H. s), 6.81 (IH. s), 7.26-7. 65 (9H, iii)o 
■^^m 5 7 2 

l-(3-:/D^7x-;i/)-3,4,8, 9-x h^t: Hn-4,4. 8, 8-x H ^ ^ 5^;i/-6- 7 n 

[2,3-h]-f v^y uy-;i/ 

l-CS-T'D^ 7 xx;W-3, 4, 8, 9-7^ h ^ b F D-6-^ h4^->-4, 4, 8, 8-x h 9 
7P[2,3-h]^y^y U> (4.73 g, 11.4 mmol) \Z m ^ih^mWt (50 mL) ^Jn 

22 i^raiin^ii»^bfc„ KJt^M'^^^Mif^L. myye-Tyi^x'^fa. mmx- 

:r.^)l^-i^X^JVJ^-T-)lf}^^m^^-^'^Tmm^t^^ (3.96g. JK^ 87X) 
fc. 

230-235 t:o 

•HNMR (CDCI3) (31.21 (6H, s). 1.32 (6H, s). 2.29 (2H, s), 3.59 (2H, s). 6.74 
(IH,. s), 7.27 (IH. t, J = 7.8 Hz), 7.40 (IH, dt. J = 7.8, 1.6 Hz). 7.55 (IH. 
dt, J = 7.8, 1.6 Hz), 7.60 (IH, t. J = 1.6 Hz). 
-^fiKM 5 7 3 

[3* - (3, 4, 8. 9-T- h ^ t H D-6- 1 F D :^>'-4, 4. 8, 8-7^ h ^ ^ ^)Vy u [2. 3-h] 
y^y U>-i-r;W[i,r-H7ac-;W-4-r;i/]:j!j;m5>m 7xx;i/^5^;i/x 

1 - (3- 7* 0 ^ 7 X x;i.) -3, 4, 8, 9- X h ^ h H D -4, 4. 8, 8-5^ h ^ ^ 5^ ;i/-6- 7 p 
[2,3-h]-f V + y U/-;i/ (2. 40 g. 6. 00 mmol)-, [4-(4, 4, 5, 5-7^ h ^;><5';U-1, 3, 2- 

-y:t^D-7j^ a =y >-2— r )\^) 7 x x;i/] ti)\,n ^ym 7 X p< ^ jv 

(2.54 g. 7.19 mmol). ^Mi-hV^A (1.59 g, 15.0mmol) *5j;tXx F^:^x (h 
U7x-;^7^^7;7^»A°^i;r>A(0) (139 mg. 0.120 mmol) © 1,2-i^^ h:^:^^ 
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x^$^> (20 mU. x.^y-)V (10 mL) *5ci;?>V]< (10 mL) mmm^^Mmm^T 

85 16 mrmwvtco SiS^g^#>tc:s^g?x5^;i.t7K^in;^, Wilji^m 

(2. 63 g, IR^ .80!»;) timz. 
mj^s 161-165 Vo 

'HNMR (DMSO-dg) 61.15 (6H, s), 1.19 (6H, s), 2.25 (2H, s), 3.48 (2H, s),.5.17 
10 (2H, s), 6.74 (IH, s), 7.31-7.75 (13H, m), 9.74 (IH. s), 9.91 (IH, s), 
"^^m 5 7 4 

[3' - [3, 4, 8, 9-T- h ^ k F P-4, 4. 8, 8-x h ^ ;^ [[(hVyMu^ 

7P [2, s-hi-f v^y 'J >-i-r;i/] [i, r-t::7x:i;w-4-'r 

15 "^^m^ ^ tnm.(D:^m\Z^^ [3'-(3,4,8.9-5^h^l:: na-e-k HD=t^'> 

-4, 4, 8. 8-x h ^ ^ 7 n [2. 3-h] V / U >-l-< ;P) [1 , 1 ' - k 7 x " ;W -4- 

-r;i/];^j;m5>m >'x-;i/p^5^;t'X7.x>iUj5^e^^<b-&ti^f#^, W mo 

'HNMR (CDCl,) (51.28 (6H. s). 1.30 (6H. s). 2.37 (2H. s), 3.70 (2H. s), 5.22 
20 (2H, s), 6.80 OH, br s), 7.08 (IH, s). 7.31-7.51 (9H, m). 7.57 (2H, d. J = 
8.7 Hz), 7.62-7. 68 (2H, m)o 

[3* - (3, 4. 8, 9-r h b H D-4. 4. 8, 8-x h ^ ^ ^)Vyu [2, 3-h] V + 7 U >-l- 

^)V) \.\,\'-\iy:^~)V]-\-^)\y]ts)vn^>m 7xx;p^5^;uxxxA 

25 C3' - [3. 4. 8. 9-x h ^ k H D-4, 4. 8, S-x N 7 ^ [ [ ( h U :7;i/:t O ^ 5^Jl/) X 

)V'^-)V\t^=y'] y u [2, 3-h] -r 74^/ u >-i-r;w [i, r-tr >^xn;w-4-i' ;w 

'fy}Vn^ym. :7x-;i/^5^;i/XXx;i/ (2.74 g, 4.04inmol). hUX5^;i'7$> 
(1.7 mL, 12 mmol). Wlkny-J^Mll) (ZZ rag. 0.10 mmol) *5j;aChU7xX 
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}lt^7sy4> (53 mg, 0. 20 mmol) 0) N,N->>'^5^;1/7Jn;1/AT^ F (8 mL) mU\Z 

^m. (0.30 mL, 8.0 mmol) ^M^. ^mmm^T 70 t:T 4 mmmwLrco Km 

5 A^DTh/f^:?^'- (^^+h>/mx5^;i/ 2:1) izmv. @^mx5^;i/-i^x5^ 
;wx-x;i/;6ie>i^^fb$-&T^^fb^% (1.72 g, mm SOX) 

M 126-129 t:. 

'HNMR (CDCI3) (51.27 (6H, s), 1.28 (6H, s), 2.32 (2H, s), 3.68 (2H, s), 5.22 
(2H, s), 6.77 (IH, br s), 6.83 (IH, d, J = 8.4 Hz). 7.19 (IH. d, J = 8.4^Hz), 
10 7.31-7.50 (9H, m), 7.55-7.68 (4H, m)„ . ' 

-^^m 5 7 6 

3' -(3. 4, 8, 9-x h ^ h F P-4, 4, 8, 8-x h ^ / 5^;i/7 D [2, 3-h] -iV^/U >-l--( 

}i) [1. \'-\iyx.-M-i-r^>~^itmm. 

[3' - (3. 4, 8. 9-7- hyh H P-4. 4. 8, S-r h ^ ^ P [2. 3-h] V U >-l- 
15 'r;P)[l,l'-lf >'xr:;W-4-<;W;^7;WU>m ^oixji'^^^jl/XXx;!/ (1.90 g, 
3.58 mmol) Oi7PP7|^;^A (20 mL) mWiZ 25% (7 mL) ^ 

jv^-mmi^^^m.hx^mit'^m (1.97 g, m) ^mrzo 

WlJ^ 206-210 "Co 

20 'HNMR (DMSO-dfi) (51.21 (3H, s), 1.25 (3H, s), 1.37 (6H, s), 2. 25-2.50 (2H. m). 
3. 70-3. 90 (2H. m). 7.15-7.32 (2H, m), 7.27 (IH, d. J = 8. 4 Hz), 7.50 (IH, d. 
J = 8.4 Hz), 7.62-7.70 (IH, m), 7.72-7.85 (3H, m). 8.05-8.07 (IH, m), 8.08 
(IH, d. J = 7.8 Hz). 
5 7 7 

25 N-[3' -(3, 4, 8, 9-5=- h ^ fc H P-4, 4, 8, 8-x Yy^J')\^yu [2, 3-h] -f V=^ / U > 

[1, r-lf 7xx;i/]-4-r;W7"fe hrs K 
3' -(3, 4, 8, 9-5^ h ^ h H P-4, 4, 8, 8-x h P [2, 3-h] V +7 U y-X-i 

;i/)[l,r-fcf7a:X;i/]-4-75>— :i:{b7jcS:^ (279 mg, 0.500 mmol) ©xh^t 
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HP7^> (1 mL) mmm\zm^i-h^J^M. (m mg. 1.75 mmoO ©7jc (1 mL) m 

m^m^Tzo m^nrcM'^m^^i^b. 7-fe5^;i/ij7 n u h (46 o.esmmoi) ^ 
Tmrnit-^m (149 mg. sm ^mrzo 

246-249 ICo 

'HNMR (CDCl3).51.27 (6H. s), 1.29 (6H, s), 2.19 (3H. s), 2.32 (2H, s). 3.68 
(2H, s). 6.83 (IH, d, J = 8.1 Hz), 7.19 (IH. d. J = 8. 1 Hz), 7.36-7.43 (2H, 
10 m). 7.47 (IH, t. J = 7.5 Hz), 7.57 (4H, s), 7.61-7.68 (2H. m). 
"^^m 5 7 8 

N-[3' -(3, 4, 8,.9-x h ^ t H D-4, 4, 8, 8-5^ h ^ ^ ^JVy P [2, 3-h] < V y U > 

-i-r;W[i,i'-tf7x-;i/]-4-^;i/]yDA>T5 K 

15 Tco HSLm 563;„ 

HS.^ 215-218 t: mWtx^}V-i^x=^)Vx.-T')V). 

'HNMR (CDCI3) (51.23-1.31 (3H, m), 1.27 (6H, s). 1.29 (6H. s), 2.32 (2H, s), 
2.41 (2H, q, J = 7.5 Hz), 3.68 (2H, s), 6.83 (IH, d, J = 8.1 Hz), 7.19 (IH. 
d. J = 8.1 Hz), 7. 20-7.27 (IH, m), 7.37-7.42 (IH, m), 7.47 (IH, t, J = 7.5 
20 Hz), 7.59 (4H. s). 7.62-7.68 (2H, 1)0 

-g-^^d 5 7 9 

N-[3' -(3, 4. 8, 9-x h ^ b F 0-4, 4, 8, S-x h ^ ^ 9- Ay U [2, 3-h] < V^y U > 

-i-^jv) [1, i'-H:7ac-;i/]-4-^;W*;PAT5 H 

(0.5 mL) Jc:^?^TlS7jcIti! (0.14mL, 1.5 mmol) $?ilTb, mUr 1.5 m 

25 mmi^vTzo m^nrcmm^. 3'-(3.4,8,9-xh^t:HD-4,4,8,8-xh7pt5^;i' 
7P[2,3-h]<v:^/u>-i-^;p) -i^y ^>-^i\:7i^mm 

(279 mg, 0. 500 imnol) ^^ZS^m^ h U (75 mg. 1. 1 miDol) (D^m (0. 5 mL) 

mmizmrh. i.^mmmi^Lrc. ^m7m^hvr^A (3.1 g, 37iiiinoi) 
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ih^'^ (147 mg, s\m 69«) &#fc. 
5 197-199 "Co 

'HNMR (CDClj) (51.27'(6H, s), 1.29 (6H, s), 2.32 (2H, s), 3.69 (2H, s), 6.84 
(IH, d, J = 8. 4 Hz) , 7. 13 (IH, d, J = 8. 7 Hz) . 7. 20 (IH, d, J = 8. 4 Hz) , 7. 38-7. 69 
(8H, m), 8.38 (0. 55H, d, J = 1.8 Hz), 8.73 (0. 45H,. d, J = 11.1 Hz). 
5 8 0 

10 3' - (6- b H U=^i^-4., 4, 8. 8-7^ h ^ ^ 5^;W3. 4, 8, 9-5" h ^ k h' P 7 D [2. 3-h] -T V 

U >-i-r;W [1. i'-tf>'xn;W-4-:^;i/3j?>m :r.=^)VJL-:^'T}V 

-a-fifeM4 6 1 tnWi(Oljm\Zi^X) l-(3-yp^:y'x-;|/)-3,4,8.9-xh^hHP 
-4, 4. 8, 8-x h y^^)V-^-y P [2, 3-h]< V ^/ U / 4-(4. 4, 5, 5-x h 

7^5^;p-i. 3, 2->?:r^i^-s}<p 7>-2-i';W^m#m x5^;1'XXt-;1/j{i> e.«M^b 

15 mM 52«o 

ig;^ 214-217 t: (S^^X^^jU-i^X^^jUX-T-^Wo 

'HNMR (CDCI3) 51.21 (6H, s), 1.28 (6H, s), 1.41 (3H, t, J = 7. 2 Hz), 2.32 (2H, 
s), 3.60 (2H, s), 4.40 (2H, q, J = 7.2 Hz), 6.73 (IH, s), 7.38-7.54 (2H, m), 
7.63-7.77 (2H, m), 7.68 (2H, d, J = 8.4 Hz), 8.09 (2H, d, J = 8.4 Hz). 
20 5 8 1 

[3' - [3. 4, 8, 9-7^ h -7 b H P-4, 4, 8, 8-x h 7 P< 5^;i/-6-[ [ ( h U P ^ 

;^;i'7iNx;i/]:t^>'] 7P [2, 3-h]-i' y^y u >-i-r;H [i, i'-if7xx;i/]-4-*;p 

-^ym x5^;i/X7.7^;i/ 

"^^m 9 5 tnm.(Dl5^\Z^r) 3'-(6-b F P^v- -4,4.8,8-5=- b 
25 -3, 4. 8. 9-x h ^ b H P 7 P [2, 3-h] ^ V / U >-!-< ;P) [1 , 1' - b' 7 x x;H -4- 

ts)V-^ym. x5^;i/xxT-;i/;&ie>SM<b^#f^#fe- jk^ 97X0 
M 147-149 1: (mn:L^.)V-^^'^y)o 

'HNMR (CDCI3) (51.29 (6H. s). 1.31 (6H. s), 1.42 (3H. t. J = 7.2Hz). 2.38 (2H, 
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s), 3.72 (2H, br s), 4.41 (2H, q, J = 7.2 Hz), 7.10 (IH, s), 7.42-7.48 (IH, 
m). 7.50-7.57 (IH, m), 7.67-7. 76 (4H. m), 8.12 (2H, d, J = 8. 1 Hz), , 
-^^m 5 8 2 

3' -(3, 4, 8. h ^ t F 0-4, 4, 8, 8-x hy^^-JVyu [2, 3-h] ■< V^/ >J >-l— f 

5 ;i/) [1 . r - h* 7 X ~ ; w jvt^ ym x^jvjlt. r-JV 

5 7 5 t mm(D-:^m\Z^ O [3* -CS, 4, S, 9-t- h 7 1 K D-4, 4. 8, 8-x h ^ ;< 

-iM [1, 1'-e :7x~;u]-4-:ij;i/4^>m x5";px7.x;i//{>^6>*M{b^t?^#;fco iK 

$ 75%. 

10 144-149 (^^D'»o 

'HNMR (CDCI3) (51.28 (6H, s), 1.29 (6H, s), 1.42 (3H, t, J = 7.1 Hz), 2.32 (2H, 
s). 3.69 (2H, s), 4.40 (2H, q, J = 7.1 Hz), 6.84 (IH. d, J = 8.4 Hz), 7.20 
(IH, d, J = 8.4 Hz), 7.47 (IH. dt, J = 7. 6, 1.7 Hz), 7.52 (IH, td, J = 7. 6, 
,0.6 Hz), 7.67-7.76 (4H, m), 8.08-8.13 (2H, m)o 

15 ^mm5 8 3 

3' - (3, 4, 8, 9-7^ h ^ t H □-4, 4, 8. 8-x h ^ ^ 9- Ay D [2, 3-h] V ^ / U 

M [1, \'-\^yx.ziM-A-:fy)V^>m 

3' - (3, 4, 8, 9-5^ b ^ k F D -4, 4, 8, 8-x h 7 ^ ^JVy □ [2, 3-h] -f V ^ / U >-I-l' 

;i/)[i,i'-tf>'x-;n-4-:^j;i/7j^>^ x^)ixy.T-)V (1.30 g, 2.87 mmoi) 

20 ^y-)^ (15 inL) mmmiz i m ymitirh^j^yj^Ti^-mm do mu ^jda, 70 1: 
T 45 ^r^mi^bfeo 1 M mm do mi) ^m~fiy. ^uu 

DD5^^;^A-@^i?x5^;^;0^&i^^^t;$■&T^^{b^tl (i.i9g.iR^ 97!i!) ^#fe„ 

25 il!.^ 286-291 *Co 

•HNMR (DMSO-dg) (51.19 (6H, s), 1.21 (6H, s), 2.28 (2H, s), 3.58 (2H, s), 6.86 
(IH, d, J = 8.3 Hz), 7.24 (IH, d, J = 8.3 Hz), 7.44 (IH, dt, J = 7.6, 1.4 Hz), 
7.58 (IH, t, J = 7.6 Hz), 7.74 (IH, t, J = 1.4 Hz), 7.87-7.88 (3H. m), 8.03 
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(2H, d, J = 8.4 Hz), 12. 80-13.05 (IH, br)o 
-^^^ij 5 8 4 

3' - (3, 4, 8. 9-T- h ^ b H P -4, 4. 8, 8-x h ^ ^ ^;i/:7 O [2, 3-h] •< V ^ / U y-l-^ 

;v)[i,i"-tf7xn;i/]-4-:^7Jl/4^^it5 F 

5 3' -(3, 4, 8, 9-x h ^ b H 0-4. 4, 8. 8-x h9;f^^)Vy D [2. 3-h] -i^J^^V >-l-^ 
M[l,\'-}dyx.:=^M-i-^)l^^>Wt (213 mg, 0.501 mmol) :feJ:tX l-hHP=^^i^ 
-lH-^>VbUr\/— • 7>'^:=-'yj>^ (92 mg. 0.60 mmol) (D N,N->?^5^;1/ 

7^;i/AT^F (imL) i-x5";i/-3-(3->^^5^;UT5y7°atf;i/):^j;i/#5^ 

-f 5 Fiti?:^ (125 mg. 0.652 miDol) ^m^. 15 mmW^VfCo #e>nfc 

10 ii-&tf{r F U X^;i/T5 > (0. 16 ml, 1.1 mmol) <£iP;l, ^jfi'T 2 l^l^fili^bfc. 

^)v-^^'^>'vmwiyr^mit'^m (89.5 mg, m.m m) ^Wclo 

15 iS;^ 284-296 t^o 

'HNMR (DMSO-dfi) 61. 19 (6H, s), 1.21 (6H, s). 2.29 (2H, s), 3.58 (2H, s), 6.86 
(IH, d. J = 8.1 Hz), 7.24 (IH. d, J = 8. 1 Hz), 7.36-7.45 (2H, m). 7.57 (IH, 
t, J = 7.7 Hz). 7.73 (IH, t, J = 1.5 Hz), 7.79 (2H. d, J = 8.6 Hz), 7.81-7.87 

(IH, m), 7.97 (2H, d, J = 8.6 Hz), 8.04 (IH, br s). 
20 5 8 5 

N-p^5^;W3' -(3, 4, 8. 9-r F ^ t F P-4, 4, 8. 8-r F ^^^;P7 P [2, 3-h] V^/ 

U y-i-^M [1. i'-if7xx;i/]-4-:^7;i/3j^^it^ F 

^^m4: 5 9 tmm.(D:^mzXr) 3'-(3,4,8,9-7^F^t:FP-4,4,8,8-T-F7^ 

^)vyti[2, z-hi-i y+y u >-i-^)V) [i. i' -\£y aL-)V]-i-tiJV-^>mf}^^^M 

25 it^^^mtco m 70Xo 

242-244 r (S^^X5^;l/-^+-tJ-»o 
'HNMR (CDCI3) (51.27 (6H. s), 1.29 (6H, s), 2.32 (2H, s), 3.05 (3H, d, J = 4. 8 
Hz), 3.69 (2H, s), 6.15-6.25 (IH, m), 6.84 (IH, d. J = 8.4 Hz). 7.20 (IH, d. 
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25 



J = 8. 4 Hz), 7; 46 (IH, dt, J = 7. 7. 1.5 Hz). 7.47-7.54 (IH, in), 7.66-7.74 (4H. 
m), 7.83 (2H, d, J = 8.4 Hz)o 
-^^M 5 8 6 

3- (3. 4, 8. 9-7^ h 7 h H D-3, 3, 8. 8-x h 7 ^ ^;P-6-(7°D \fJU^^) 7 P [2. 3-h] 

5 v^y u >-i-r ;i/)^m#M 

^m5 4 9iZ^l.^Xn^nrz 2.3-i^h HP-2,2-^?^5^;i.-5-(2-;^5^;p-l-yp 
^=:^JV)-l~iy'uld)P^t)^>Vy^>^^n 2.3-i;b Ho-2.2-5^^5^;U 
-5~(2~?<^)l-l-'yu-^-}V)^y>/y^:,0)m 15:2 M^m (3.10 g) ^^Z^ 3- 
i^7y^Mmm-CV:fa\f)l a. 83 g, 9.55 mmol) (DBl^ (6inL)-l>;Wx>.(l3 

10 ml) mmizmr. mmm a. so mi, 33.7 mmoi) mru 60 «ct 1.5 '^p^« 

WLrco <y:/Dtf;i.T;Pn^;i. 01.7 m,) mTU 5 I^P^»M^Lfc. s 

6m. mmmLTc. mm^ n,n-s^p<^;u4.;i.a75 k (20 mi) \zmmu 

15 ^m:fJ^)^A (668 mg, 4.83 mmol) 2-3^HyD/t> (0.48 mL. 4.83 

mmol) ^jp^, mux- nmrnmLtc. K}t^m^miZ7K^m^\ mmn^Axz 
hvyA±xnm. ^m. ms.mmLrc, mm^i^v^yM^A^u-Th^yy 

^- (^=¥D->/mmJl^)i^ 10:1 (Dm 5:1) 3-(3. 4. 8, 9-x h ^ k F p 

-3, 3. 8, 8-5^ h ^^5^;M-yp lf;P5^:t7 P [2. U >-!--< JD^m 

m l-P<5^;i/X5^;i/X7.xA (1.00 g. W 22a;) ^WtliLT^fc. 

f#Stlfcxx-^;H|##: (LOOg, 2. 15 mmol) (4 ml) fc^^j^u 5 

iimit-^hv^Amm (2 mi) ^in^. ^mt 15 i^^^M^^tf^o Km^^ 

^ 5 M ^^^fflV.T pH 4.5 tU ^ffc:^ h U ^A^Jfl^, Mx^;^T2iEI^^ 

^^t-^-^xmrn^t-^^ (153 mg. JK^ nx) 
206-208 "Co 



20 
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'HNMRCCDCIj) (51.11 (3H, t. J = 7.5Hz), 1.25 (6H, s), 1.51 (3H, s), 1.74-1.86 
(2H, m). 1.91 (3H, s), 2.05-2.17 (2H. m), 2.83-3.04 (IH. m), 3.04 (2H. t. J 
= 7.2 Hz). 3.30-3.50 (IH, m), 6.97 (IH, s), 7.60-7.72 (2H. m), .8.00 (IH, d. 
J = 7.5 Hz), 8.12 (IH. d, J = 7.8 Hz), 

5 5 8 7 

N-(2-T^ y-1. l-;^^5^;i/-2-:t+y X5^;W-3-(3. 4. 8, 9-x h 7 b F P-3. 3, 8, 8- 
f-hy)< P }d)V^:t) 7 D [2, 3-h] V ^ y U >-l --1' )V) ^ >XT $ H 

3- (3. 4. 8, 9-7^ h ^ k K D-3. 3, 8. 8-7^ h ^ ^ 5^;i,_6-7°p )d.)\,^^y u [2, 3-h] 

y^y U>-i-i';i/)^.t#m (703 mg, i.esmmoi) ^ctu: 2-T^y-2-^5:;P7^ 

10 DA°>75 YmMM. (254 JBg. l.SSmmol) (D N,N->^p<5^;1/2|n;WA75 H (4iiiL) m 
m\Z l-tHD^v-lH-^^yhUry-JU-TK^^I (280 mg, 1.83!Dmol), hU 
X5^;i/7$> (0.58 mL, 4.15 mmol) l-X5^;P-3-(3->'^5^;i/T$ y 

tf;i/);^7;P/}^i^'f ^ Hitm^ (414 mg, 2.16 mmol) ^MX. MMTd 4 m^Wh 
Tco SJS^-&t?}C7K^a#. @^i?X5^;n?2IIIiafflbfco 'g-t>1i-^cWtlM*7jc*3J; 

1:2 (DmmJL^M (cftL. #6nrc^^^v<yyDE;px-x;i/-e^^tl.> 

^Mfb-a-t/ (478 mg. sm m) ^ntz.. 

B}^ 195-197 "Co 

20 'HNMR (CDCI3) (51.05 (3H. t, J = 7.2Hz), 1.25 (6H, s), 1.30 (6H, s), 1.62-1.78 
(2H, m). 1.71 (6H. s), 2.17 (2H, s), 2.68 (2H. s). 2.95 (2H. t. J = 7.3 Hz). 
5.49 (IH. br s), 6.43 (IH. br s), 6.92 (IH. s), 6.96 (IH. s). 7.43-7:52 (2H, 
m), 7. 85-7.89 (2H, m). 
-^^^J 5 8 8 

25 3, 4, 8, 9-x h ^ h H n-5, 6->?^ h =^ v-3, 3, 8. S-^-hy^ ^JU-l-y x,-)ly a 

2,3->^b Fn-6.7-5?^ h+>/-2,2->'^5^;p-5-(2-^5^;p-i-r^n^x;w^>y 
yy> (220 mg, 0.839 mmol) ^>yxNU;P (0.086 mL, 0.839 mmol) (D 
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mm (0.4inL)-h;i.x> (1 DiL) ^»»T. ii« (0.11 ml. 2.10ininol) S 

mTL. 80 40 ^rmi^i^rc. Km^mz^yK^m^. i^^vya}^)vx 

mmJi^JV 10:1 5:1) tc#^b, ^S^b^tJ©iSSi^»^#fCo 

•HNMR (CDCg <51.25 (6H. s). 1.29 (6H. s). 2.13 (2H, s). 2.69 (2H. s), 3.83 

(3H, s). 3.99 (3H, s), 7.38 (5H. s), 

illJ^ 155-157 "Co 
±m(D^m 1-5 8 8 TMit^nfefb^J^^OTOOS l 4 O 



t 
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'HNMR (CDCI3) (51.41 (6H. s). 2.49 (2H. s), 4.14 (3H, s), 5.43 (2H, s). 7.31 
(IH. s). 7.49-7.72 (5H, m). 8.10 (IH, s)o 

mmms4 

2- [(8.9->^t: Hd-6-p< h^>'-8, 8-v^5^;P-l-7x:n;i/7D [2, U 
>-3-r;i/) ^5^;i/]-lH-'f V-Y > H-;i/-l. 3(2H)-$^:t> 

3- ( n n ;< 5^ -8. 9- k H D -6- ;< h ^ -8. 8- 5" ;i/-l - 7 X - ;l/ :7 D 

[2,3-h]-r y^y U >mm^ (2.6O g, e.ee mmoi) ^^nM:itT- h^::^^)VT 

-t^A (215 mg. 0.667 mmol) (D n,n--J^^Jl^)\/Ar H (25 mL) mm^^^ 
;^U'i7A (1.39 g. IClmmol) :^J:ZSy^JV^^\itlO^A (90«) (2.06 g, 10.0 
mmol) ^M^. ^ST 24 l^^m*^L.}fco Sf£:?i-&#>{37K^JP^. Si?xg^?l'T2 

z^x=^)VJi-^m^^^mf^^xmmit'^m (2.38 g, w 77a;) <&t#fco 

'HNMR (CDCI3) (51.35 (6H. s), 2.43 (2H, s). 3.96 (3H. s), 5.18 (2H, s), 6.97 
(IH, s), 7.32 (IH, s). 7.35-7.48 (5H, m), 7.71-7.82 (2H, m), 7.88-7.97 (2H, 
m). 

nmm s 5 

8, 9->?b FD-6-^ h^iy-S, 8-i?p<^;i/-l-7x-;l/7 D [2, 3-h]-f V^/ U >-3- 

2-[(8, 9-i^h HP-6-^ h^v-S, x.-)lya[2,Z-h]-(V^y U 
>-3-r;0P<^;!/]-lH-ry-1'>H-;U-l,3(2H)->^:t> (2.15 g, 4.63 mmol) <D 
X^y-jU (25 mL) mMmz}i\^yi?>-7m<^ (0.52 mL, 11 mmol) ^M^. 
2.5 I^TOiiM??SU;^o S^Sjg^tlfc lUTKm^t-^h^J^ATiamm (25 mL) ^Jn 

^iHbTt. m^^mm:L^jv-^^^y^-^^^mif^-^xmmit^m (i.33g, jk 

^ 863;) ^fffeo 

'HNMR (CDCI3) (51.37 (6H, s), 2.44 (2H, s), 4.03 (3H, s). 4.08 (2H, s), 7.06 
(IH. s), 7.35-7.49 (5H. m). 7.53 (IH, s). 
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8, 9- -J b H h 4^ v-N, N. 8, S-x h ^ ^ -yx.-Jlyu [2, 3-h] -f V 4=- 

8. 9->?t H h+v-g, 8->^^5^;i/-l-7x-;i.>'D [2, 3-h] V^^-y U >-3- 

^^>7^> (400 mg, 1.20 mmol) (D^m. (1.5 mL) 378; JjNjl/ATJI/xb 

HtK^^^ (0.20 mL, 2.7 mmol) ^mTV. 100 "CT 2 NF^ji*^b;'^c„ SJCS^g^tl 

DTh^^7^- (^^-tf>/«x5^;p 3:1) \zmL. mi^x^)l^-^^-^y7t}^ 

^B^ih-^'^x^m^t^m (176 mg. urn m) ^mco 

'HNMR (CDCis) 51.37 (6H, s), 2.37 (6H, s), 2.44 (2H, s), 3.75 (2H. s). 4.02 
(3H. s), 7.06 (IH, s). 7.35-7.47 (5H, m), 7.64 (IH. s), 

nmm 3 ? 

l-[4-(T-fe^;i/T^y)7x:i;W- 8,9->?k KD-6-^ h^zy-i,S-i^:^^)Vyu 
[2, 3-h]-r V=^^7 U >-3-;i;;i'jK>m p^5^;VxX5^;1/ 

3-(2, 3-e^t: HD-7-^ h+Sz-Z, 2-vp<5^;i.-5-^>y:7 ^-;i/)-2-[( h U 7xr: 
;UjJ^X4^^:::U-7^»T^y]-2-7°n^>m p^5^;WxXt-;1' (2.40g, 4. 46 mmol) 
43J:£; 4-(7-fe5^;i'T$/)^>XT;i/5't:h* (1.09 g. 6.68 mmol) 0r:hn^> 

if > (40 ml) mm^^mmmuT no vx 23 mmmwLtco m-M-^m^mm 
jvx.-y^jv^m^xm^ih-^iixmM^t'^m (291 mg, m) ^mtco 

'HNMR (DMSO-de) (51.31 (6H. s). 2.10 (3H, s), 2.52 (2H, s). 3.88 (3H. s). 3.96 
(3H, s), 7.33 (2H. d. J = 8.4 Hz). 7.68 (IH, s). 7.72 (2H, d, J = 8.4 Hz), 
8.51 (IH, s), 10.31 (IH. s)c 
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1- (3-7^P^ :7 x:n;i/)-8, H h^^v'-S. 8->^/5^;i/7 P [2, 3-h]-r V 

2- 7':^h*-3-[4-(3->^P^'^>y'r;i')-2,3-i^fc h^-y-2.2-P 
-5-^>y7^n;l/]-2-:/D^>m ;^5^;l'XXx;i<' (878 mg. 1.81 mmol) 0h)l^ 

5 X> (18 mL) mmzm^)>mhVX^)V (0.34inU 2.0 mmol) ^iDX.. ^WV 3 
NfF^. 50 "C-^ 30 ^mt^WVTco #e>nfcii^%{CffiiJ >m h U X5^;i/ (0. 10 mL. 

0.58 nmol) ^uax. 50 -CT 1.5 mmmwvTco msM^m^mBmb. 

0- ^^)1 A- >^x.^)vx-T-)i'f)^^nm^Lx^m^h^m (6i4mg> w ttx) ^# 

10 'HNMR (CDCI3) a 1.42 (6H, br s), 2.50 (2H, s), 4.01 (3H, s),.4.06 (3H, s). 
7.23 (IH, s), 7.25-7.37 (2H, m). 7.58-7.64 (2H, m). 8.50 (IH, s). > 

1- (3-7 ^ y :7 xx;i/) -8, 9->?b H b ^'>-8. P [2, 3-h]-r y 
15 l-(3-:/D^r7xX;i/)-8,9-i?bb*0-6->^ hi^^>'-8.8->?/^;i/:7D[2,3-h]'r V 

u >-3-:^;i/#>m /5^;uxxt-;1/ (664 mg, 1.50 mmol). ^>y>'xyw 

= > (327 mg. 1.80 mmol). h U X (>^^>i^U 7=^>T-k h »— A°^v>^A (14mg. 
0.015 mmol). 2, 2'-tf7. (>^7xXJl'7jNX7^ /)-!, 1' (28 mg. 0.045 
mmol) *5J:rJ?:^^U'^A tert-:/h:^^>'h* (202 mg. 2. lOmmol) ©h;i/X> (3mL) 

20 mmm^Mmnmnrf so ■ct 3 [ifW*^bfc„ E)i&tg^t»{c^7K$jp;i> mm 

^S^xb7t:HD77> (15mL) 2Migit (1 mL) &iB^, ^iST 10 

mh.m^nrz.mB'^z^:L^)vx.-7-}vx^wvxmmit^m osomg. m z2%) 
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'HNMR (CDCI3) (51.40 (3H, s), 1.43 (3H, s), 2.54 (IH, d, J = 16.3 Hz), 2.70 
(IH, d, J = 16.3 Hz), 3.75 (2H, br s), 4.00 (3H, s), 4.06 (3H, s), 6.71-6.81 
(3H. 1). 7.15-7.26 (2H, m), 8.48 (IH, s)o 

.5 . l-(4'-T^/[l,l'-H7xri;i/]-3-'<;i/)-8,9-i^t^^a-6-^h4^>/-8,8->'^5^ 

;i'7o [2,3-h]-r y^^y u >-z-ti}V-^>m ^^^jV'XXt-;^ 

l-(3-:/D^r'x— ;W-8,9->'t Hn-6-;>^ h4^>'-8.8->^^5^;i/7 0[2,3-li]-rV 
U >-3-*;P3}?>m ^^)VX:A7^)V (443 mg, 1. 00 mmol), 4* -(4, 4. 5. S-t" h 
y:^=^)l-l,Z.2-z^:t^D-:^Uy>-2--()l^)r-^)> (263 mg, 1.20 mmo I), ^B. 
10 ":>-hU'>A (159 mg. 1.50 mmol) *5<ktJfx h^^X(h U7xn;i.3jNX7> »/1 
^v«^A(0) (24ing. 0.021 imoD© \,2-J:^ h^i^X.^ > (4iiiL) :fej;t^7jc (1.5 

mL) (Dmmm^^mnm^T so -ct u BtrBiMi^bfco Emm^mzyK^tn^. 

15 %. l:2-e^tti). j^JBEJgi^b^Co ^?t^i^DD3iN;VA-e^i5X5";i/;0^eSi^^bT 

Mfb-&^ (317 mg. IK^ 70«) ^#fcc 

'HNMR (CDClj) 61.36 (3H, s). 1.39 (3H, s), 2.53 (2H, s). 3.74 (2H, br s), 
4.01 (3H, s). 4.06 (3H, s), 6.75 (2H, d, J = 8.8 Hz), 7.23 (IH, s), 7.32 (IH, 
dt, J = 7.3, 3.0 Hz), 7.42-7.51 (3H, m), 7.58 (IH, t, J = 3.0 Hz). 7.63 (IH, 
20 dt, J = 7.9, 3.0 Hz), 8.51 (IH, s)o 

l-[4'-(7-k5^;i/T5y)[l.r-b'7xn;i/]-3-r;H-8,9->^fc:HD-6-p^ h+v 

-8, 8->^p^5^;i/7 D [2, u >-3-*;i/3j^>m ^5^;px:^5^;p 

1- (4' -T 5 / [1 , 1 ' - If 7 X x;i/] -3-f )V) -8, 9- V> t F D -6-^ h 4^ ^/-%, %-V % ^ 

25 ;i^7D [2. 3-h]-r y^^y u y-i-%)Wyn. ^5^;i/x7.x;i/ (200 mg, 0.440 moi) 

®T-h7kHn7^> (1 mL) ^^n^UXiiir^)\,h (3 mL) ^^{C7m±ThUx 
. 5^;i/T5> (80 AtL. 0.57mmol) :fecJ:rX7'fe5^;i^i^DU K (38 mL, 0.53mmol)^ 
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5 'HNMR (CDClj) 51.35 (3H. s), 1.40 (3H, s), 2.08 (3H. s), 2.45 (IH, d, J = 
16.3 Hz), 2.58 (IH, d. J = 16.3 Hz), 4.00 (3H. s), 4.07 (3H, s). 7.24-7.63 

(9H, m), 8.36 (IH. br s), 8.54 (IH, s)o 
2 

l-(3-ya^:7xn;i/)-8. Hn-6-;< h^v'-S. 8-$^;<5";i'7 0 [2. 3-h]-1' V 
10 +y U>-3-pti5'y-;V 

l-(3-7'D^7 X - ;i/)-8, h^S^-S. 8-i^^^;l-7 P [2, 3-h]-r V 

^F-y U >-3-:^j;i/4^>M ^5^;i'XXx;P (i.ii 2.51 mmoi) oxh^tHn^ 

^> (15 mL) mm.\-L -5 *CT 70!K i^h h*nb'X (2-p^ b^->X h4^S^) TJVa > 
m:^^U':7A/^;^X>^§M (1.5 mi, 5.3 mmoO <&tgT. I^MT 15 ^^-FbISS^U 
15 fcc (2.5 mL) ^ocktX 2 M ;Km^^::^ h U '^A7jC^?S (7.5 

mL) ^iD^. ^m{;i#Mbfc. #e.n7"c^g^ti{'l^mx^;psrjtin;^. 7KS^^m. 

^7>f- (A=^+l->/i^mx^;W 2:K 1:1 1:2) tC^tU, @^mx^;P->^X 
5^;i/X-x;l//&^e>M^{b$ii:TS^<b-&tl (688 mg, 66«) &#/c. 
20 'HNMR (CDCI3) 5 1.41 (3H, s), 1.42 (3H, s), 2.51 (2H, s), 3.25 (IH. t, J = 
5. 3 Hz). 4.04 (3H. s). 4.86 (2H, d, J = 5. 3 Hz), 7.07 (IH. s), 7.33-7.40 (2H, 
m), 7.54-7.65 (3H. m)o 
«M4 3 

1- (3-y n ^ 7 X X JU) -3- (iJ7 D □ =^)V) -8. 9->^ t F P -6-;^ h + ^^-8, 8- v' ^ 5^ 

25 ;i/-i-7 xx;i/7 n [2. 3-h]-r v^J U ys^m^ 

l-(3-:7'P^:7xx;V)-8, 9-$^fc: HP-6-p^ h^>'-8. 8->'^5^;V'7 P [2, 3-h]-r V 
U >-3-^37y— ;i/ (4.74g, 11.4 imol) <D 1, 2-i^iJ7PDX:$'> (35 mL) Jl 
?i^lC7jc^±T:^<t:^:tx;i/ (4.2 mL, 58 mmol) ^?iT> ^MT 50 
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e>i^^^t:$ii:TS^{b^#J (5.27 g. J|X^ m) *#fc. 

'HNMR (CDCI3) (51.42 (3H, s), 1.50 (3H, s), 2.44 (IH, d, J = 16.5 Hz), 2.63 

(IH, d, J = 16.5 Hz), 4.16 (3H, s), 5.42 (2H. s), 7.33 (IH, s), 7.45-7.67 (3H. 
5 m), 7.76-7.84 (IH, m), 8.14 (IH, s)o 

2-[[i-(3-:/n^7x-;i/)-8, 9-:^fc h'P-6-^ h^->-s, 8->?^5^;i/7n[2,3-h] 
y^/ u >-3-'f ;w p<5^;H-iH-i' y-r > H-;i/-i, 3(2H)-i^:t> 

1- (3-y P ^: 7 X - -3- (^ □ D ^ ^)V) -8, k H P-6-pt h ^^^-8, 8->?^ ^ 
10 ;i'-l-7xn;i/yp[2,3-h]-ry^/ U>4li?t^ (5.02 g, 10.7 mmal) iskzS^ 
•5rh^y5^;i'T>^:n^7A (345 mg, 1.07 mmol) © N,N->?>t9^;i/3fc;VAT5 H 
(40 DiL) mmzm^tlV^A (2.22 g, 16.1 mmol) j;t57^;K ^ F;^J U -^A 
(m) (3.31 g, 16.1 nnnol) ^M^. MWV 14 ^FiB^^Lfco Klt^W^mizmm 

i^^y^- (^^1t>/@^iSX5^;i/ 3:1 om 2:1) {C#tL> h >->^X5";l/X 
-'•r;P;5»^e.^M^UT^^<b'&iil (4.27 g, JR^ 73«) 

'HNMR (CDCI3) 61.39 (6H, br s), 2.48 (2H. s), 3.97 (3H. s). 5.17 (2H, s), 
20 6.98 (IH, s), 7.28-7.44 (3H, m), 7. 55-7. 63 (2H, m), 7.72-7. 82 (2H. m), 
7.88-7.98 (2H, m). 

■nmm4 5 

l-(3-:/p^7xX;P)-8,9->'b Hp-6->^ h^'>-8,8->?^5^;i/:7P[2,3-h]'ry 
^/U>-3-^i$^>T^> 
25 2-[[l-(3-:/P^7xx;i/)-8,9->5h HP-6-pC h+'>-8.8-i^^^;U7P[2,3-h] 
-ry+y U>-3-^;W>t5^;W-lH-<y-l'>H-;P-1.3(2H)->'^> (4.69g. 8.63 
Bunol) <DX^y-)\, (50 mL) M^gtdb H^v>— TKifiJtr (0.97 mL. 20 mmol) ^ 

jp^. 2B#rHiMM^Lfco Eitm-^mz lUTm^t-rh^j'yM.ymm (20 mu $ 
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@mx5^;i//^37y-;p io:i) \z^\^. @^ijx5^;i/-A.4^it>5&^e>^^{b$-ti:T^ 

M^t;^t» (2. 70 g. M 76«) 

5 'HNMR (CDCl,) 51.41 (6H. br s). 2.49 (2H, s). 4.03 (3H. s). 4.08 (2H. s). 

7.06 (IH, s). 7. 28-7.39 (2H. m), 7.55 (IH, s). 7.56-7.63 (2H. m)o 

^M0iJ4 6 

[ [1_ (3_^ p :e :7 X -8, 9- t H O -6- b ^ 5>-8, 8-i> ^ O [2. 3-h] -f 

10 l-(3-ynt7xXJW-8,9->^t:FP-6->^ b4^i/-8. 8->^/5^;i':7 D [2, 3-h]< V 
,j ^_3_^^>7^> (2.28 g. 5.52 mmol) (DS^i?X^;i' (10 mL) mWtZ^ 
}^T, -^me^-tert-y^^;!/ (1.33 g. 6.09 mmol) ©Mx^;i/ (2 mL) 

15 ^M'fk'&ti (2. 74 g, W 97%) ^%tCo 

•HNMR (CDCI3) 61.41 (6H. br s). 1.47 (9H. s), 2.49 (2H, s), 4.03 (3H. s), 
4.53 (2H. d. J =5.4 Hz). 5.30-5.50 (IH, br), 7.06 (IH, s), 7. 32-7. 40 (2H, 
m), 7.52-7.65 (3H, nOc 

20 C[l-(3-7^ y >'xX;V)-8. 9-i^k F a-6-7^ h^'>-8, 8->?P^^^7D [2, 3-h]-r 
{z-^u^y x.zL)V)-%, 9->^ b F n-e-^ b ^v'-S. 8-5^^ n [2, 3-h] 

y+y u >-3-r;wy^^W:^>'wt^>m i.i->?y>g^)Px5^;vxxx;p (2.60 g, 

5.06 mmol), ^>y7xy><^> (1. 10 g> 6.07 mmol) > hUX(>^^>i^Ux 
25 >T-feh»— n^e^i^A (116 mg> 0.127 mmol) > 2,2'-lfX(>^:7xX;l/7j^X7^ 
y)-l, l'-lf^75^;V (237 mg> 0.381 mmol) ^^XS-TV^)'^^ tert->^h^->F 
(681 mg, 7.09 mmol) <Dh;i'X> (10 mL) 80 "CT 14 B# 
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aS<£T-h^t KD>'^> (50 mL) ^}^T IMiim (10 mL) ^JlP;l, 

5 aS^^S#i>U Ay;p;^37-^^DTh^^7^- (^^1t>/@^iSX5^;|/ 3:1 
0^ 1:1) i^mx5^;l/-^:^1^->j&>Si^a^$'&TSMfb^% (1.28 g, 

iR^ 56X) ^ntcc 

'HNMR (CDCI3) (5 1.34 (3H, br s), 1.40 (3H, br s). 1.47 (9H, s). 2.52 (IH, d, 
J = 16.3 Hz). 2.66 (IH. d, J = 16.3 Hz), 3.76 (2H, br s). 4.02 (3H, s), 4.52 
10 (2H. d. J = 6.0 Hz), 5. 35-5. 53 (IH. br), 6.70-6.81 (3H, m), 7.04 (IH. s), 
7.18-7.28 (IH. m), 7.51 (IH. s)o 

mmm4 8 

[ [4- [ [ [3- [3- [ [ [ (1 . i->? ^ 5^;i/x h^i^)ti)Vt^:=^}V]7S.J-l^ -8, h K 

D-6-^ H^i/-8. 8->?p<5=-;i^7 □ [2. 3-h]-r y u y-\-^My:t.-M y^n 

[[l-(3-r5y 7xx;W-8,9-v?fc: 8->^p<5^;i/7P [2, 3-h]'f 

V^y 'J>-3-f;Wp<5^;W;^;W\*^>^ 1. i->?^5^;i/X5^;i/X7.x;^ (1.00 
2.22inmoi). 4-[(>5x ^^>'7^^7;:7^x;^)p^5^;^]^m#®? (eeemg, 2.45^01) 

l-fc:HP+'>-lH-^>yhU77-;i/-7KfO#I (375 mg, 2.45 mmol) (D 
20 N,N-v;>(5^;1.7}n;1/A7^ H (10 mL) ^;^{;: l-X5^;i/-3-(3-v>(5^;i/7^ 7 :/P tf 
;0;«7;i/z|^v-r5 Fili?:^ (554 mg> 2.89 omol) :fecka^> ';x5^;l/T5 > (0.35 mL, 
2. 5 mmol) SJB;!, ^MT 24 l^fSM^l^Tto -5lS^i'&«^iC*:feJ:tKiafP^m7K5l 
h U '^ATlc^^^SriP^, S^mx^;|/T2|5Iiftfflbfeo -&t)-&fc^M$7j<T2IlI 

25 ymm-s.=f-)\ in (7)mi?x5^;w t-g^u, ^M^b^ti (1.49 g, w 95a;) ^ 

'HNMR (CDCI3) (51.24 (6H. t. J = 7.0Hz). 1.39 (3H. br s). 1.40 (3H. br s). 
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1.42 (9H. s), 2.56 (IH. d, J = 16.3 Hz), 2.65 (IH, d. J = 16.3 Hz). 2.20 (2H. 
d. J = 22.0Hz). 3.93-4.10 (4H. m). 4.03 (3H, s). 4.50 (2H. d, J = 6.0Hz). 
5.38-5.51 (IH. m), 7.05 (IH. s). 7.16 (IH, d. J = 7. 8 Hz). 7.35-7.50 (3H, m). 
7.53 (IH, s). 7.62 (IH. t. J = 1.6 Hz). 7.80-7.92 (3H, i). 8.25 (IH. br s)<. 

5 mmm4 9 

[[4-[[[3-[3-(7^y p(^;i.)-8.9->?b Hp-6-^ h + v'-S. S-v'^ D 
[[4-[[[3-[3-[[[(l,l-vp<5^;UxN:^^>/):^7;i.7j^-;p]:r^y]P<5i;i,]_8^ 9-:i?fc H 

10 D-6-^ h^>.-8. %.i^y^^)\,y o [2. 3-h]< y^^/ u >-\-^ My :c-)V\r ^ n 
:^J;^7J?-;^]7x-;^]^5^;^]3^^x*>m i?x^;i.xxx;p (1.05 g. 1.49 mmoi) 

(D3L^j-}v (5 inL) 3Q^xmmjL=f-)v (20 mL) mm.\z 4 M m\:7m/w^x.9- 
mm (1.1 DiL) s^iinA. 3 BtPHiiniM$sb?t„ nihnrz.m^m\z 4.Mm«^/ 
mmx.^mw. (0.4 mL) ^jDA. 4 mmmmht^. Km^m^m 

y^- (^^DPJi^;^A/^^y-;^ ion) {c#^u B^^x5^;u-^=^^ij->;5i^i^^ 
it-^^T^m^^m (718 mg. JR^ 80«) ^m^i. 
20 'HNMR (CDCI3) (51.25 (6H, s), 1.39 (3H, s). 1.41 (3H. s). 2.62 (2H. s). 3.21 
(2H, d, J = 22.0Hz), 3.94-4.10 (4H, m). 4.03 (3H. s). 4.07 (2H. s). 7.05 (IH, 
s), 7.14-7.21 (IH. m). 7.37-7.51 (3H. m). 7.53 (IH. s), 7.65 (IH, t, J = 1.9 
Hz), 7.79-7.91 (3H, m). 8.10 (IH. br s)o 

mmm 5 0 

25 4' - (Tir 5 y ) -5- (3, 4, 8, 9-x h ^ h H D-6-p^ h^z^-Z, 3. 8, 8-x h 7 

5^;i':7D[2.3-h]^y4^/U>-i-^;W[i.r-if7xx;w-2-:^;i.7}<>^ 

2- a - -4- (3, 4, 8. 9- 5^ h ^ h K D -6- ^ h .>-3. 3, 8. 8- T- h ^ ^ ^ 7 D 



wo 03/035650 



625 



PCT/JP02/09760 



[2.3-h]^y:^y U>-i-<;W$m« ^5^;Uxx.x;i. (182 mg, 0.350 mmol). 
4' -(4, 4, 5, 5-7^ h ^ ^ 3, 2->?:t+-y-Jj^ P 7 >-2— f )U) h 7 - U H 
(183 mg, 0.701 mmol), z^ifna\£7.(h^JyjL:::L)V'^xy^y)/^^^jryA(U) 
(25 mg, 0.036 lomoi) ^^Umm^z^^A (228 mg, 0.700 mmol) (D N,N-i>^^5^ 

;L'4n;ua7$ h (1 mL) mmm^mmmn.T so "ct 2 mmmwvrco Kf^^m 

^74- (A^+i->/Mx5^;i/ 2:1 1:1) iz^u p^^y-;i/-i?x^;p 
^-7-)Vi)^^nm^hxmm^^m cm mg, w eix) ^ntco 

'HNMR (DMSO-d«) dl.l4 (6H, s), 1.22 (6H, s), 2.06 (3H, s), 2.31 (2H. s). 
2.64 (2H, s). 3.64 (3H, s). 3.81 (3H, s). 6.83 (IH. s). 7.23 (2H, d, J = 8.4 
Hz). 7.31 (IH. s). 7.43 (IH. d. J =7.7 Hz), 7.62 (2H, d, J = 8.4 Hz). 7.79 
(IH, d, J = 7.7 Hz). 10.03 (IH. br s)o 

r~(7±^)VT^y)-5-(3, 4. 8. 9-x h ^ h H D-6-^ 3. 8. S-fhy^ 

5^;i':7 D [2. 3-ii] -1- V :^^y U ;i.) [1, 1 ' - tf 7 xx;w -2-*;i.jj^>^ 

4' -(T'fe5^;i.7 5 y )-5-(3, 4, 8. 9-^^ h ^ b H D-6-^ h4^>'-3, 3, 8, 8-x h 
5^;i'7D[2,3-h]^y4^/U>-i-^;W[i.r-t*7xxji/]-2-^;i.^>^ 
XXx;i/ (1.12 g, 2.13 mmol) o^^j-ji (lo ml) MMmiZ 5 M 7miti-h 

v^ATi^mm (0.86 mL, 4.3 mmol) ?^M^. 65 1 mmmw^. 2.5 mmua 
mmmLtco '^^tLTcM'^miz ^mmit-rhv^Aymm (o.22mL, i.immoi) 

^JP;^, 1.5 I^^J0^MSgt;^c. Kft^M^miz^'^T. 1 M mm (5.4 mL) m 
*ffffiLfeM^<&aiX, ?^7jCT^^LTSM{t:^#I (884 mg. m) 

'HNMR (DMSO-de) <51.14 (6H, s). 1.22 (6H, s), 2.05 (3H. s), 2.32 (2H, s), 
2.63 (2H, s), 3.80 (3H, s). 6.81 (IH, s), 7.24 (2H, d, J = 8. 3 Hz), 7.25 (IH. 
d, J = 1.6 Hz). 7.39 (IH. dd. J = 8.0. 1.6 Hz). 7.59 (2H. d. J = 8.3 Hz), 
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7.76 (IH. d. J = 8.0 Hz). 10.00 (IH, s). 12.70-13.00 (IH. br). 

mmm 5 2 

4' - (7-fe5^;i/7 S y ) -5- (3, 4, 8, 9-t- b^hFn-B-^b^ ->-3, 3, 8. S-x h 7 ^ 

5^;i/7P [2. s-hj-f v^y u y-i-^)i) U, i'-ii7xn;i/]-2-:^;i'4^+it^ F 

5 4' -(7-fe5^;i/7 ^ /)-5-(3, 4, 8, 9-r h 7 1 D-6-;< h^-^-i, 3, 8, 8-x h ^ ^ 

5^;W7P [2.3-h]-r y=^y u y-\-^M ci, i'-if7x-;w]-2-:^7;V7H>^ (692 

mg, 1.35iDmol)a-t:Fn4^i/-lH-^>yhU7y-;i^-T>^^>^A^ (216!ng, 

1.42 Moi) ^icfcu? i-x5^;i/-3-(3-:^7^5";i/7577°ntf;v):^;i/#v-f 5 mi? 

(285 mg, 1.49 mmol) ^ N,N->^^"5^;p3jN;i/A7^ H (2 mL) (C^^b, 

UT^Mfb-a-tl (496 mg. iR^ m) ^%tz, 
15 'HNMR (DMSO-de) 5 1.13 (6H. s), 1.23 (6H, s), 2.05 (3H, s). 2.36 (2H, s), 
2.63 (2H, s). 3.81 (3H. s). 6.82 (IH. s). 7.26 (IH, d. J = 1.6 Hz), 7.33 (2H, 
d, J = 8.6 Hz). 7.33-7.37 (IH. m). 7.34 (IH, dd. J = 8.0. 1.6 Hz). 7.46 (IH. 
d, J = 8.0 Hz), 7.59 (2H. d. J = 8.6 Hz). 7.63 (IH, br s), 10.01 (IH, s)o 

mmm 5 3 

20 4' - (7-fe^;i/7 5 7 ) -5- (3, 4, 8, 9-r h 7 1 H 0-6-p^ h ^ v-3, 3, 8, 8-x h ^ ^ 
^;i'7P [2.3-h]>r 74^7 U >-\--()V) [1. 1'-lf 7xX;i/]-2-:^;i/3)^4^ii-^ m 

mm 

A'-(7-t^)l7^y) -5- (3, 4, 8, 9-x h ^ t F D -6-p^ h ^ >'-3. 3, 8, 8-x h ^ p< 
5";i'7P [2. 3-h]<7=^^7U >-!-<;!/) [1, l'-H7xX;W-2-:^;W#:^ifa F 
25 (67 mg, 0.13 mmol) (D:^^^-)]^ (1 mL) mmm\Z 1.3 M m.it7m/)^^ 

mm (0.15 mL, 0.20 mmol) ^mxxmwi^Tco m^nrcmm^msmrnhx^ 

mit^<^ (71 mg, ^&^) ?rf#feo 
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'HNMR (DMSO-dj) 61.23 (3H, br s), 1.29 (3H. br s). 1.42 (3H, br s), 1.47 
(3H, br s), 2.06 (3H, s), 2.29 (IH. d. J = 13. 8 Hz), 2.34-2.44 (IH. m), 3.12 
(IH, d, J = 15.0 Hz), 3.20 (IH,. d, J = 15.0 Hz), 3.94 (3H, s), 7.09 (IH, s), 
7.42 (2H, d, J =8.7 Hz), 7.559 (IH, br s), 7.561 (IH, dd, J = 7. 8, 1.5 Hz), 
5 7.60-7.66 (4H, m), 7.81 (IH, br s), 10.09 (IH, br s), 12. 50-12.65 (IH, br)o 

N-C2' ->7 /-5' -(x h ^ fc F D-6-^ h^-y'-Z, 3, 8, 8-7" N ^^5^;P-3, 4, 8, 9 y 

P[2,3-h]-r y^/ U >-l-^M [1. l'-E7x-;i/]-4-f ;WT-fe H 

4' -(7-t^)l^T 5 /)-5-(3, 4. 8, 9-x h ^ k H D-e-/ h^v'-3. 3, 8, S-x h.^ >^ 

10 ^;i/7a[2,3-h]<v^/u>'-w;i/)[i,r-E:7x::i;i']-2-;«jji/3j?:^+f-^ H 

(435 mg, 0.850 mmol) 43<J:t^h Ux9^;i/7$ > (0.14 mL. 1.0 mmol) ©^-h^ 

t:FP7^> (2mL) mmm\Z. »ThU7;i/:tn@^Mil7]c% (O.UmL, 0.99 

mmol) mr> mm.'v 1.5 mmm^vrco n^nrcU'^mzhv:r.^)ur^> 

(0.14 mL. 1.0 mmol) :iS^ZShV 7)ltumWtM7i(.^ (0.14 mL. 0.99 mmol) 

15 mrv. Mcj^TT 2 mm, mm-v L^mmmn^vrz. siSs^i^tTfct i m * 

miti-hV^A7mm O mi, 3 nmol) ^m^. 5 ^rmWL. #^X^;I/T2 

X-x;i/)!)^e>^^{l::$-^T^SIb'&t) (300 mg, W 12%) 
20 'HNMR (CDCI3) dl.26 (6H, s), 1.35 (6H, s), 2.20 (3H, s), 2.27 (2H, s), 2.70 
(2H, s), 3.93 (3H, s), 6.63 (IH, s), 7.37 (IH, br s), 7. 48 (IH, dd, J = 7.9. 
1.7 Hz), 7.49-7.55 (3H, m), 7.64 (2H. d, J = 9.0 Hz), 7.79 (IH, d, J = 7.9 
Hz), 

mmm 5 5 

25 4'-(7-fe^;l'T^y)-5-(3,4,8.9-xh7l:: HP-6-^ h^i^-4, 4, 8. 8-x h 

7 p [2, 3-h] -r V / u >- 1-r ;w [1 , 1 ' - If 7 xx;w -2-ti >m ^ 
xxt;i/ 

2- a - H -4- (3, 4, 8, 9-T- h 7 b H P -6- ;< h 4^ -4, 4, 8, 8- T- h 7 P 
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[2,3-h]-1'y^/ U >-l-l'Jl')^E§m ^^)VX.X^)V (1.56 g, 3.00 mraoO^ 
4' -(4, 4, 5, 5-x h 7 ^ ^JV-\, 3, 2->?:r^-^^J}^ D y >-2-r ;!/) J-fe h U H 
(1.33 g. 5.09 mmol), >?^DDlfX(h U 7xn;i/3jN7.7^ -6.(11) 
(211 mg, 0.302 mmol) 43j;^MM-fe>"^A (1.96 g, 6.02 mmol) <D N.N-v'^^' 

5 f (9 mu nM^^^^fflMT 80 z.^mmmwvTc. Km 

10 <D^> i^^x5^;i//;<^y-ji/ lo-.i) (cftL. i^mx5^;i'-i^x5=-;i/x-V;i/35>^ 
e>ig^Yt:$itT^M{t:^ti (i.oo g, jR* 63«) 

'HNMR (CDCI3) (5 1.27 (6H, s), 1.33 (6H, s), 2.18 (3H, s), 2.35 (2H. s), 3.64 
(2H, s), 3.69 (3H, s), 3.94 (3H, s), 6.79 (IH, s), 7.25 (2H, d, J = 8.6 Hz), 
7.31 (IH, br s), 7.42 (IH. d, J = 1.7 Hz), 7.47 (IE. dd. J = 7.9. 1.7 Hz), 
15 7. 52 (2H, d, J = 8. 6 Hz), 7.88 (IH, d, J = 7.9 Hz). 

mmm 5 e 

4' - (7-fe5^;^T 5 y ) -5- (3, 4, 8, 9-T- h 7 1: H n-6-p^ h ^ >'-4, 4, 8. S-^hy^ 

5^;i/7 D [2, 3-h] -i v^y u >-i-r;i/) [i. r -\£yx.-)ii-2-:ti)v^>m 

4' -{r±.^)Vr a 7 ) -5- (3, 4, 8. 9-x b ^ t H n-6-y> b =lr '>-4, 4, 8, S-t" b ^ ^ 

20 5^;i/7P[2,3-h]-ry4^/u>-i-r;i/)[i,r-H:7xr:;i/]-2-;^7;!/4^>i? y5";i/ 

XXx;V (790 mg. 1.50 mmol) <D:^^y-}V (5 mL) mmm\Z 5 M 7mihi-h 
U^AtK^^ (0.78mL. 3.9injDol) ^M^. l.^ mmmmM^VTco Elt^M^Bt^ 
1 M mm (3.9 mL) ^MX. mmVTc^^^^M. 7K?5feUT^M^b^ 
!^ (709 mg> 22%) ^mTco 
25 'HNMR (DMSO-dg) 61.19 (6H, s). 1.22 (6H, s), 2.06 (3H, s), 2.34 (2H, s). 
3.52 (2H, s), 3.85 (3H, s), 6.91 (IH, s), 7.27 (2H. d, J = 8. 4 Hz), 7.31 (IH. 
d, J = 1.5 Hz), 7.43 (IH, dd, J = 7.8, 1.5 Hz), 7.60 (2H, d, J = 8.4 Hz), 
7.78 (IH, d, J = 7.8 Hz), 10.03 (IH, s), 12.70-12.97 (IH, br)o 



wo 03/035650 



629 



PCT/JP02/09760 



mmm 5 7 

4'-(7i2:^;U7^y)-5-(3.4.8,9-5^h7t: h^>'-4,4, 8, 8-x h 

5^;i/7D[2, 3-h]-< v^/ u >-!-<;!/) [1. 1* -t'7x-;i/]-2-:^;i/3j?>m4t^4^ 

4' -(7-k5^;P7 ^ 7) -5-(3, 4. 8, 9-5" h ^ fc H h^z^-i, 4. 8, 8-x h ^ / 

5 5^;i/7n[2,3-h]-f y^y U>-l-'f;U)[l.l'-t:7xn;W-2-;i!j;Pzf?>i? (708 
mg. 1.38iiimol) (D:A^J-)V (7 mL) ^J:t)?^Da3jN;i/A (3 mL) j^S^^eJC 1.3 
Mit{b7K3il/p^iS'/'-;i/^^ (1.6 mL. 2.1 mmol) J&iO^. MEiftiHIUfe, 

^3'y-;i/-vx5^;i/x-7^;i/;0^e»^^{fc:$#TSM'fb'p-tf (7i5iiig, W 94«) 

10 'HNMR (DMSO-dg) (51.22 (3H. br s), 1.30 (3H, br s). 1.33 (3H, br s), 1.38 
(3H, br s), 2.07 (3H, s), 2.25-2.50 (2H, m), 3.60-3.80 (2H. m). 4.00 (3H, 
s), 7.16 (IH, s), 7.38 (2H, d, J = 8. 4 Hz), 7.64-7.72 (3H, m), 7.74 (IH, s), 
7.91 (IH, d, J = 7.8 Hz), 10.13 (IH, br s)o 

mmm 5 s 

15 4'-[(^5^;i/T^ /) :^;i'4^rL;i']-5-(3.4,8,9-r hy\i Fa-6-/ h^-> 
-4, 4, 8, 8-x h 9 D [2, 3-h] -iV^/V ;W [1, V -ify x.-Ji'^-Z- 

2- 3 - H -4- (3. 4, 8, 9-r h 7 k H n-6-^ b ^ ->-4. 4. 8, 8-x h ^ ^)\^ 7 □ 
[2,3-h]'t'y+y U>-l-'r;i/)^m#^ (520 mg, 1.00 mnoO, 

20 N-;< 5^;l/-4- (4, 4, 5, 5-x h ^ ^ , 3, O y >-2— T )l) OX7 

$H (314 mg, 1.20 mmol). D D H;^ ( h U 7xx;i'xiNX7^ » A°^>?»:7A 
(II) (70 mg, 0.10 mmol) ^^Umkti^'^PJ^ (652 mg, 2.00 mmol) <D N,N->? 
^5^;i/*;i/AT^H (3. 5 mL) M^^^mS?fflmT 100 -CT immuwi^fco 

x^m (i^isx5^;i.T^ffi). MJEjiiSlbfeo 

-^h^yy^- (A4^l^>/|^i?x5^;V 1:1 (^t^ 1:3) \Z^V. mmJ^-^-JV-^ 
^D-y-fy^^m^if^-^xnmit^m (429 mg. IX^ 81X) ^#yc. 
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'HNMR (CDCI3) (51.27 (6H, s), 1.34 (6H, s), 2.35 (2H, s). 3.04 (3H, d, J 
= 4. 8 Hz), 3.65 (2H, s). 3.67 (3H, s), 3.95 (3H. s). 6.16-6.26 (IH, m). 6.80 
(lH, s), 7.37 (2H, d, I = 8.4 Hz). 7.45 (IH, d, J = 1.4 Hz), 7.53 (IH, dd, 
J = 7.9, 1.4 Hz), 7.79 (2H, d, J = 8.4 Hz), 7.96 (IH, d, J = 7.8 Hz)o ^ 

5 mmm 5 9 

4*-[(7t5^;i/T5 7):i!7;i'4?:::;W]-5-(3,4,8,9-T- b^t: Fa-6-^ h^-y 
-4. 4. 8. 8-x h^:^9-)Vyu [2, 3-h] -f 7 +7 U >-l-r ;U) [1. 1 ' - x-jW -2- 

i'-[(^^)P7^ /):)!3;i//J^::i;i/]-5-(3,4,'8.9-5^ b HP-6-^ h 
10 -4, 4. 8, 8-x b y?^^)Vy P [2, 3-h] -i V^J U y-\-^ )V) [1,1' - 1'7 x -2- 
%)\/i^y^ ^^;i/XXx;U (264 mg, 0.501 mmol) (Di^^J—)\^ (1 ml) MMWi 
\Z 5 M 7J<^^b:^^U^7A7ic^#^^ (0.26 mL, 1.3 mmol) SiiJO^. 100 "CT 50 % 
Pfll^^bfeo ^^U-^mz. X^^mi (l.SmL. 1.3 mmol) -^liSXX. tffttibfe^^ 
^5®, imX^-X^mc^m mg, JR^ 92X) ^#;feo 
15 'HNMR (DMSG-dj) 51.19 (6H, s), 1.23 (6H, s), 2.34 (2H, s), 2.80 (3H, d, 
J = 4.5 Hz), 3.52 (2H, s), 3.84 (3H. s), 6.91 (IH, s). 7.33 (IH, d, J = 1.7 
Hz), 7.42 (2H, d, J = 8.3 Hz), 7.50 (IH, dd, J = 8.0, 1.7 Hz), 7.857 (2H, 
d, J = 8.3 Hz), 7.862 (IH, d, J = 8.0 Hz), 8.74 (IH, q, J = 4.5 Hz), 12.98 
(IH, br s)c 

20 6 0 

3' -(3, 4, 8, 9-x h ^ t H n-6-p< Y^y-l, 3. 8, 8-5^ H ^;<^;i^7 D [2. 3-h] V 

u y-\-^)V) [1, 1'-E :7x-;i/]-4-:t-;w 

1- (3-7" P ^ >' X ZL)V) -3, 4. 8, 9-T- h ^ t H P -6- ^ h =^ v-3, 3, 8, 8-r h ^ 5^ 
;U7P [2,3-h]'f V^y U > (829 mg, 2.00 mmol), 4-(4, 4, 5, S-x h ^ 
25 -l,3,2-i^:t+tl-2l?P7>-2-r;i')7x/-;W (484 mg, 2. 20 mmol). mktV^) 
(276 mg, 2. 60 mmol) :feJ;tJ?7^h7^;^(bU7x-;V4^X7^ »A7>^'> 
A(0) (47 mg, 0.041 mmol) (D 1, h^v'X^S' > (4mL)> X^J^y-jl/ (2 mL) 

^^rsi^ (2 mL) mmmi^^nm^^ 85 t:T le nxm.w\^t:.. misw^m 
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5 M^mmx.^)v-i^jL^)VJL-y-)Vf)^i^m^it-^'&xmmit'^^ (755 mg, u 

'HNMR (CDCI3) 61.30 (6H, s), 1.36 (3H, br s), 1.64 (3H, br s), 2.25 (2H, 
s), 2.76 (2H, br s), 3.94 (3H, s), 6.64 (IH, s), 6.70 (2H, d. J = 8. 1 Hz), 
7.16-7.25 (3H, m), 7.33-7.40 (IH, m), 7.46-7.52 (2H, m), 
10 6 1 . ' 

[[3' - (3, 4, 8. 9-x h 7 b H P-6-^ h ^>/-3, 3, 8. 8-x h ^ >^ ^)Vy U [2, 3-h] ^ 

v^j u>-i-r;W [i,r-i:7x-;w-4-r;W:t4^s/]Sg? ^5^;pxx^;V' 

3' - (3, 4, 8, 9-^ h ^ k H P -6- ^ h * >^-3, 3, 8. 8-x h ^ ^ 7 a [2, 3-h] -f V 
U >-l-f ;W [1, l'-lf7xx;W-4-:t-;i/ (641 ig, 1.50 mmol) ^^JS^U 
15 ^S^m^^;^ (0.17 mL, 1.8 mmol) 0 %^--J:^J-)\/i^y\^K7^ H (3 mL) 

XzWm.ti^y'Oh. (270 mg, 1.95 mmol) ^JD;!. ^MT 76 Mffi#tfc„ SJSll 

mmm'i'xmmc.'^m (729 mg. jr^ 97%) «:#feo 

20 'HNMR (CDCI3) 51.26 (6H, s). 1.29 (6H, s), 2.25 (2H, s), 2.70 (2H, s), 3.81 
(3H, s). 3.92 (3H, s), 4.67 (2H, s), 6.61 (IH, s), 6.95 (2H, d, J = 8.7 Hz), 
7.32 (IH. dt, J = 7.5, 1.4 Hz). 7.42 (IH. td, J = 7.5, 1.4 Hz), 7.50-7.57 
(4H, m)o 

%nm 6 2 

25 [[3' -(3, 4. 8, 9-5^ h ^ t F 0-6-^ 3. 8, 8-t- h ^ ^ ^)\/^ O [2, 3-h] 

v^j u >-i-r;w [1. i'-fcf7xx;n-4-r;W:r^>']i^m 

[[3' - (3, 4, 8, 9-T- h ^ b F P-6-p< b >'-3, 3, 8, 8-x h-^ ^ g^;l/7 P [2, 3-h] 

y ^ y u >-i-t* ;u) [1 , r - tf 7 x -4-r :t 4^v] s^i? p< 5^;i/xx 
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(700 mg, 1.40 mmol) (D^d^/-)V (3 iL) B^^Z 5 M 7Xm{fc::M- U '^A7K^^ 
(0.70 mL. 3.5 mmol) ^JPA., 80 t:T 15 ^^mMWi^Tco EmU'^'^^^^f^^^ 
1 M (3.5 mL, 3.5 mmol) ^□P7j>;l/AT2IllJ4tBbfeo -&t>-ti^fe 

5 smmLx^Mit^m m mg, ir* g^) 

'HNMR (DMSO-de) 51.19 (12H, s), 2.26 (2H, s). 2.71 (2H, s). 3.83 (3H, s), 
4.71 (2H, s), 6.85 (IH, s), 7.00 (2H, s, J = 8.7 Hz), 7.30 (IH, d, J = 7. 8 
Hz), 7.49 (IH, t, J = 7.8 Hz). 7.56 (IH, s), 7.62 (2H, d, J = 8.7 Hz). 7.72 
10 (IH, d, J = 7.8 Hz). 12.70-13.30 (IH, br)o 

mum 6 3 

N-^5";W-2-[[3' -(3, 4. 8. 9-x h ^ fc H u-Q-^ h^-y-i, 3, 8, 8-r hy^^)Vy 

p [2, s-hi-r v^ry u y-\-^)V) ci, i' -H>'xn;n-4-r;H:r^v'] y-^vr^ 

15 [ [3' - (3, 4, 8, 9-x h ^ t F P-6-;>^ V^'y-Z, 3, 8, 8-x h ^ ^ U [2. 3-h] 

y^y 'j>-i-'f;i/)[i,r-H7x-ji/]-4— r;i/]:t=^^s/]gtm (270 mg, 0.556 

mmol), l-t HP^>^-lH-^>VhUTy— ^jfiJ^ (94 mg. 0.61 mmol) cfeJ; 
n m 7^^;l'T5>/^^y-;U^M (86 mg. l.l mmol) (O N,N-i?;<5^;i/5fN;V 
(1.5fflL) mmz \-JL^)V-Z-{%-J)^'^)]/7^J^U\i)\')t5)\^^-J^ 
20 5 ^mmM, (139 mg, 0.725 mmol) 68 ^TO^t-fe. Kl^^U-^ 

:L^}v-^^-^>ti^^m^ih^^x^mi^^m (155 mg, w sex) ^m^. 

25 'HNMR (CDCI3) 61.26 (6H. s), i.29 (6H, s), 2.25 (2H. s), 2.70 (2H, s), 2.92 
(3H, d, J = 4. 8 Hz). 3.92 (3H, s), 4.53 (2H, s), 6.52-6.66 (IH, m), 6.61 (IH, 
s), 6.96 (2H. d, J =7. 8 Hz), 7.34 (IH, dt, J = 7. 5, 1.5 Hz). 7.39-7.46 (IH, 
m), 7.52-7. 58 (4H, m)o 
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4- (7-fe5^;i'7 5 y ) -3' - (3, 4. 8. 9-x h 7 h H h^i^-Z, 3, 8, 8-x h ^ p( 

5- (7ir5^;^75y)-2-yp^gm#^ ;<5^;WX7;t-;1/ (3.40 g, 12.5iiunol). 
hUX^;i/7^> (5.3inL. 38iiimoI)> 3^ihr-hyX.^Jl^7>=e=i^A (321 mg. 
1.25inmol) :feJ:tK [1, r-HX(>?>'xx;PjKX7^ /):7xP-fe>]5^iJ7DPA°^ 
>?'^7A(II) • 5^^7PPy:$^>^#: (1.02 g, 1.25 mmol) (D l,4->?:t^1^> (30 
laDmMmiZ 4,4,5,5-xh^y5^;i'-1.3,2-v:t=^^-y-4?P^> (4. 6 mL, 32ininol) 

^mTv. sm^H^T 85 -CT 21 mmmwLTco Rj^jg^tKc^xj^T^K^jn 

2:1 1:1) fcftL.. @^^x5^;i/->^x^;wx-7^;i/;(>>Si^^<b$ii-T 

5- (7-fe5^;W7 ^ y ) -2- (4. 4, 5, 5-7^ h 7 ^ , 3, 2->':t ^1^4? P 7 >-2— T 

M^MMm y5^;pxx5";p^^M^t/ (i.64g) ^#fco 

^©^g-o-t^ (1.00 g) t. l-(3-7^D^7xX;i/)-3.4.8,9-T-h^fc Fp-6-^ h 
^^>-3,3.8.8-rh^;>^5^;i'7P[2,3-h]-l' V^/U> (663 mg, 1.60 mmol). m 
Wti-hV^A (424 mg. 4. 00 mmol) ^^ZSy='hy^:^(hVy:3i::i)V'^Xy4» 
A°'7>?>>A(0) (185 mg. 0.160 mmol) <D 1. 2-^/ h^^v'X^' > (8 mL) ^^ZS 

yi<i (4 mL) mmu^mmmmn.T 85 "c-e i6 ii#^M^L;/5:„ Hisa-a-t/tc^K^ 

^1t>/ifigX5";i/ 2:1 1:2) tc^L, mmx.=^)V->^X.^)VX-ir)lf}M^ 
M^-fb^-frTS^fb^tJ (264 mg, JK$ .31!K) ^%rc. 

'HNMR (CDCI3) 61.29 (6H. br s), 1.33 (6H, s), 2.07 (3H, s), 2.36 (2H, br 
s). 2.73 (2H, s). 3.62 (3H, s), 3.92 (3H, s). 6.61 (IH, s), 7.17 (IH, d, J 
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= 8.4 Hz). 7.22 (IH, t, J = 1.4 Hz), 7. 25-7. 33 (2H, m), 7.35-7.41 (IH. m), 
7.75 (IH, dd, J = 8.4, 2.3 Hz), 7.86 (IH, d, J = 2.3 Hz), 8.26 (IH, br s)„ 

A-iT't^)lT 5 /)-3' -(3, 4, 8, 9-x b ^ t F D-B-^ h^^>^-3, 3, 8, S-r h^^ 

5 5^;i/>'D[2,3-h]-ry^y u>-i-^;W[i.r-t*>'xn;w-2-;^3;i/3j^>m 
TKM-^hv^y^Ti^mmx-^m. ^□D3jN;i/AT2iiii*aibfe. ^t)itrcmmm^ 

(i^PD>jx;i/A0^i^DPjj^;i/A/^iS7y-;i' 5:i xmm). ^BMrnvtco 
y-)v-i>x^)ix-v-)if)-=^^m^<t-^^xmmit^^ (134 mg. w lex) ^ 

'HNMR (DMSO-de) 61.14 (6H, s), 1.19 (6H, s), 2.07 (3H, s), 2.26 (2H, s), 
2.64 (2H, s), 3.79 (3H, s), 6.78 (IH, s), 7.19 (IH, t, J = 1.7 Hz), 7.25-7.32 
15 (3H, s), 7.40 (IH, t. J = 7.4 Hz), 7.74 (IH, dd. 1 = 8.6, 2.2 Hz), 8.00 (IH, 
d, J = 2.2 Hz), 10.16 (IH, s)o 

N-[4' -75 y-3' -(3, 4, 8, 9-5^ h ^ t H 0-6-^^ h^i^-3, 3, 8, 8-t h^)f>'^)i'y 

p [2, 3-h] y 7 u >-i-< ;i/) [1 , r - If 7 X -4-r r^r b r ^ h 

20 4-7'P^:-2-(3,4,8,9-x h^t HP-6-> h ^v-S, 3, 8, 8-x b ^ 5^;U7 P 
[2,3-h] y U V-l-^r ;l/) ^>*if>7 5 > (215 mg, 0.501 mmol), 
4' -(4, 4, 5, 5-x b ^ ^ 3, 2-z^:i-^D'ts D ^ >-2— T Tir h Tr: U H 

(157 mg, 0.601 DMol), j^i?:^- h U "^A (133 mg. 1.25 nnnol) ^J;r)^>h^^ 
X(hU7x:n;P4^X7^»A°^>?':7A(0) (29 mg, 0.025 mmol) 0 \,2~P^h 

25 ^^^J^^y (1.5 mL). X^/-;i/ (0.7 mL) cfeJ^t^Tlc (0.7 mL) MMm^^Mn 
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(89 mg. 37X) ^#fco . 
'HNMR (CDCI3) (5 1.11 (3H, br s), 1.26 (3H, br s). 1.30 (3H, br s), 1.44 (3H, 
5 br s), 2.17 (3H, s). 2.30-2.46 (2H, m), 2.58 (IH, br d, J = 15.0 Hz), 2.80 
(IH, br d, J = 15.0 Hz), 3.92 (3H, s), 4.56 (2H, br s). 6.59 (IH, s), 6.77 
(IH, d, J = 8.4 Hz), 7.14 (IH. br s), 7.23 (IH, d, J = 2. 1 Hz), 7.36 (IH. 
dd, J = 8.4. 2.1 Hz). 7.41 (2H. d. J = 8.7 Hz). 7.46 (2H. d. J = 8. 7 Hz)o 

mmm6 7 

10 N-[3' -[5-(->Ty ^^;U)-3, 4. 8. 9-x h ^ t \^U-B-^ h^-y-Z, 3. 8, 8-7^ hy^ 
^)Vy P [2. 3-h] -i V^J U >-l-f ;W [1. 1' -If >'x-;W-4-'<;W hT5 H 
1- (3-:/ O ^: 7 X n;!/) -3, 4. 8, 9-r h ^ k H 0-6-^ h + v'-S, 3, 8, 8-5" h ^ ^ 
;U7 D [2.3-h] -r V=^"/ U >-5-7-k hX h U (1.05 g. 2.32iiimol). 
4' -(4, 4. 5. 5-x h 7 ;^ 5^;U-1, 3. 2->^:t4^1f Jl? n ^ y-l-i ;U) T-fe h 7 - U h* 

15 (665 mg. 2.55iDmol). M^^hU'^A (614ing, 5. 79 mmol) :fe«fctK7=- h7^X ( h 
•j7xX;i'7j^X7^»/1^v'7A(0) (134 mg, 0. 116mmoI) (D l,2->?^h^>^ 
JL^y (8 mL) ^^W^ (4 mL) mmWL^^nWm.^ 85 "CT 16 B#rHlM#b 

fc, MfS^i^tJtcTK&Jn^^ Sfmx5";i/-e2iPittffiLfco -&t)ii-;^ct-il®<&7[c* 

OTbiJ^^7^- ('\^-y->/@^ilX5^;i/ 5:K 2:1 0^ 1:1) iZ^LX^Mit^ 

m (1.07 g> w 9i!i;) ^mco 

'HNMR (CDCI3) 6 1.27 (6H. s), 1.31 (6H. s), 2.17 (3H, s), 2.21 (2H, s), 2.71 
25 (2H, s). 3.75 (2H. s). 4.04 (3H, s), 7.32 (IH. d. J = 7. 6 Hz), 7.44 (IH, t, 
J = 7.6 Hz), 7.45-7.62 (7H. m)o 

mnm e s 

1- (4' - 7 ^ y [1 , r - E 7 X x;i/] -3-< )V) -3. 4. 8. 9-x h 7 k H P -6- ^ h 4^ >- 
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-3. 3. 8. 8-x h ^ ^ 5^;i'7 □ [2, 3-h] V ^ / U >-5-@|^ X5^;PXXx;i/ 

N- [3' - [5- (vT y ^ -3. 4, 8. 9-x h 7 fc F h 4^->-3, 3. 8. 8-5=- h 7 ^ 

^'Ji'^ p [2. 3-h] V 4^ y u >-i-.-r [i , i; -H7 xx;i/] h 7 s H 

(992 mg, 1.95miol) CDX^y-;i/ (8 iL) (0.42inL, 7.9inmol) * 

(2.0 g, 24iiimol) ®B^^X5^;i/!lM^J;:igTx 7lcT^«?L/@^i&X5";i/T2|iI*|£tl 

'::7A-:i:stti>u;^7^>^ffibT^^t (g^mx5^;i/-r^ffi). mj^mrnvrco mm 

(8 ml) iC^^ib, (0.83 mL, 16 mmol) §?ifTb, 48 ^FhI 

10 MM^bfc. SiiSM-&tl«7jc^iP;^. ;^if7jc^:^- h U ^7 A (4.0g, 48iDmol) 

(Dmm:r.^)mmm\zm'r. 7KT#i?L.ig^mx^;i/T2iiiiftffibfc, -&t>-&fe# 

>'U:^7y;i/:^7^Ai^p-Th>f^7W'- (A=t^iJ->/i^^x5^;u 3:i i:i) 

^bTSM^fk-a-t? (778 mg, JR* 78!i;) ^#fco 
15 W^Mo 

•HNMR (CDCI3) 51.24-1.31 (3H. m), 1.25 (6H. s). 1.26 (6H, s), 2.20 (2H, 
s). 2.61 (2H, s). 3.74 (4H, s), 3.92 (3H. s), 4.19 (2H. q, J = 6.2 Hz), 6.75 
(2H, d, J = 8.6Hz). 7.29 (IH, dt, J = 7. 6, 1.5Hz), 7.37-7.44 (IH. m). 7.44 
(2H, d, J = 8.6 Hz), 7.52-7. 58 (2H, m)o 

20 m^m 6 9 

l-[4'-(7-b5^;i/7^/)[l,l'-lf7xx;P]-3-l';W-3.4. 8,9-T-h^b Hd-6- 
h+>'-3, 3, 8. 8-T- h ^y 5^;U7 n [2, 3-h]-r U >-5-Wm X5^;i/XX^ 

1- (4' -T 5 / [1 , 1 ' - tf 7 X x;i/] -3-r ;i/) -3. 4, 8, 9-x b ^ t H D -6- ^ h ^^t^ i> 
25 -3,3,8,8-'rh^^5^;i'7P[2,3-h]-<V:^^y U>-5-@^m X.^}VX7.7-)V (648 
mg, 1.26 DBOol) :fe<fcCXhUx5^;PT$> (0.21 mL, 1.5 mmol) ©xh^hHP 
yy> (8 mL) ?i?^{;i>X}*^TT-fe5^;i/^7 □ ij H (0.10 mL, 1.4 mmol) ^?WTb> 

mur 10 re-FeiMj^bfeo sisrB^t/{C7K:fecI:o^^^§jfi3i^i?7^cm:^^U'^A7fc^^ 
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'HNMR (CDCI3) (51.27 (12H, s), 1.28 (3H. t, J = 7.1 Hz), 2.15 (3H, s), 2.20 
5 (2H. s), 2.62 (2H, s). 3.74 (2H. s), 3.92 (3H, s), 4.18 (2H. q. J = 7. 1 Hz). 
7.29-7.34 (IH. m). 7.41 (IH. t. J = 7.7 Hz). 7.47-7.58 (6H. m). 7.62 (IH. 
br s)o 

mmm i o 

l-[4' -(T-k^;l/7 S / ) [1. r - If 7 x::i;l/]-3-r M-I, 4, 8, 9-T- h ^ k H D-6- 
10 ^ V^-y-l, 3. 8, 8-x h ^^5^;P7D [2. S-W-f V^^y U >-5-B^m 

1- [4' - (T'b:^;i'T ^ y ) [1 . r - tf 7 X -3-r ;W -3. 4. 8, 9-r h ^ k H n-6- 
y V^=y-%, 3, 8. 8-x h ^ T^^^;^^ P [2, 3-h] -f V^/ U >-5-|^^ X5^;i/X7.x 
;l/ (538 mg. 0.970 mmol) (2 mL) 5 M 7K^{b:M- U ^ AtK 

(0.48.mL, 2.4 mmol) ^lin;^, 45 ^^TOiiitSSbfe, R^Sig^i^lC7K<£ft] 

(2.4 mL, 2.4 mmol) &i)P^. ^^DDTjNjl/ATSHlJfttHbfCo -g-^-frfeWM 

LTS^^bB-tl (393 mg, iR^ 77X) 

20 'HNMR (DMSO-dfi) 61.14 (6H, s), 1.22 (6H, s), 2.06 (3H, s), 2.24 (2H, s), 
2.55 (2H, br s), 3.63 (2H. s). 3.80 (3H, s), 7.28 (IH. d, J = 7.8 Hz). 7.47 
(IH. t, J = 7.8 Hz). 7.54 (IH, s), 7.62 (2H. d, J = 9. 2 Hz), 7.67 (2H. d, 
J = 9.2 Hz), 7.71 (IH, d, J = 7.8 Hz). 10.04 (IH. s). 12.32 (IH. s)o 
7 1 

25 l-C4'-(T-fe^;i'75y)Cl.r-H7xX;l/3-3-r;l/]-8.9->'t FD-6-^ V^i/ 

-8. 8->?^5^;i'7P [2, 3-h]< y^y u y-i-%M-yU 

l-[4'-(7-fe^;i/r5 y) [1, r-H7xx;i/]-3-r;i/]-8.9->'k Hp-6-^ V^-y 
-8.8-i?^5^;l/7P[2.3-h]<V^ry'J>-3-:^;i/3}^>i? P^^^jl/XX-T^;!/ (75 ig. 
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O.lSmmol) (D^iS^y-;!/ (0.3 ml) i ^ 7miti- h ^) O J^,7i(.mm (76 w 

L. 0.38inmol) SiP^. 80 -CT 40 ^TO^b^Co KJ^sW^mz liUmm (0.38 
mL, O.SSminol) ^in;i, ^fftBtl^5S(. 7K?5febT^Mfb-&tl (56 ing> W 778;) 

5 'HNMR (DMSO-de) (51.27 (3H. s). 1.31 (3H, s). 2.06 (3H, s), 2.22-2.60 (2H, 
m), 3.98 (3H, s). 7.38 (IH, d. J = 7. 5 Hz), 7.57 (IH, d, J = 7. 5 Hz), 7.65-7.74 
(5H, m), 7.80-7.84 (IH, m), 8.56 (IH, s), 10.06 (IH, s)o 

mmm? 2 

N- [5" -(6-X h v-3, 4. 8. 9-T- h ^ h F 0-3, 3, 8, 8-x h 7 ^ 7 P [2, 3-h] 
10 V^/ U >'-l-r;W-2' -h FP^^^D, I'-tf7xr:;W-4-i' ;W.7-fe h7$ H 
2-:/ a =e-4:- (6- X h v'-S, 4, 8. 9-r h ^ b H P -a. 3, 8, 8-r h ^ ^ ^ ;i> 7 P 
[2.3-h]-rV + /U>-l-r;07xy-;i. a. 01 g, 2.27 mmol), 4'-(4. 4,5,5- 
xh^y5";U-1.3,2-x;r^it3j^P7>-2-'f;i/)y-feh7xU F (712 mg, 2.73 
iiiinol).Th7=^^X(HU7xx;P7jN;^7-i'»A7>^'>A(0) (52ing, 0.0454moI). 
15 ^mi-h^)^!^ (313 mg. 2.95 mo 1) (D 1. 2-v'pt h:^->x^ > (5 mL) *3d:tK 

7jc (2.5 mL) mmm^^mmmM.T so t:ir is mrmwhrc. n^m. kj^m^ 
20 (Dm 10:1) }c#tL., m&mmi^rco mm^wm:j^^m^^^^it^-^i:mMit^ 

m (422 mg, JIX^ 37a;) ^#fc. 

'HNMR (CDCI3) (51.26 (6H, s), 1.32 (6H, s). 1.46 (3H, t, J = 6.9Hz), 2.13 
(3H, s), 2.33 (2H, s), 2.68 (2H, s), 4.18 (2H, q, J = 6.9 Hz), 6.59 (IH. s), 
6.70 (IH, d, J = 8.1 Hz), 7.00 (IH, dd, J = 8.1., 2.0Hz), 7.26-7.35 (5H, m), 
25 8.20 (IH, s)o 

[[4' -(T-fe9";i'T^ y )-5-(6-X h^^^i^-S, 4, 8, 9-x h ^ b H P-3, 3, 8, 8-7^ h ^ 
^ 7 P [2, 3-h] V ^ 7 U >-l--r ;0 [l, l ' - 1: 7 x -)V'\ -2-< M ;r 4^ ff^ 
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N- [5' - (6-X h >>-3, 4, 8, 9-x h 7 k F n -3, 3. 8, 8-x h ^ ^ 7 □ [2, 3-h] 

y ^ / u >-i-f ;w -2' - k H p ^ [1 , r - H :7 X zim -4-< xir h 7 s k 

(340 ig, 0.682 Difflol) © N,N->^/5^;i//J>;i'A7^ H (3 mL) mm^y^ti^WB. 
5 tert-y^'^U (0.11 mL, 0.750inmol) *3ck W^:^J U «:7A (104 mg, 0.750 mmol) 

10 'HNMR (CDCI3) (51.29 (6H, s), L32 (6H, s), 1.47 (3H, t, J = 7.0 Hz), 1.48 
(9H, s), 2.17 (3H, s), 2.33 (2H, s), 2.71 (2H, s), 4.19 (2H, q, J = 7.0 Hz), 
4.52 (2H, s), 6.61 (IH, s), 6. 85 (IH, d, J = 8.5 Hz), 7.36 (IH, s), 7.38 (IH, 
d, J = 8.5 Hz). 7.54 (4H, s), 7.65 (IH, br s)„ 

15 [[4' - (7-fe5";i/7 ^ y ) -5- (6-X h ^i^-Z, 4. 8, 9-t- h ^ t H 0-3, 3, 8. 8-t- h y 

> 7 □ [2, 3-h] y 4^ / u >-i-r ;u) [i, i • - k 7 xx;i/] -2-< ;n -t^ >-] m 

[ [4' - (7-fe5^;P7 ^ / ) -5- (6-X h^-y-Z, 4, 8, 9-7^ h ^ t H □-3, 3, 8, 8-x h y 

^^)Vyui2, 3-h] y + y u >-i --r ;W [1 . 1' - H 7 X x;i/] -2-^ ;i/] :t=^iym 

20 l,l-vp<5^;i'X5^;i/XX-T-;i' (410 mg, 0.669 mmol) 0 4 M itibTlc^/lli^X 
^mm. (3mL') ^^iST 3f^KMI^ibfc,^j«&MjEM5feU,^?S{C*<&inA. 

mji^mm (1.5 mi) ^jn;i. mmr- zmmmwvrco mm^nz^^v. « 

^^t'&tJ (468 mg. ^ntco 
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'H NMR (DMSO-dfi) (51.27-1.41 (15H, m), 2.06 (3H, s), 2.40 (2H. s). 3.09 (2H, 
s), 4.22 (2H, q, J = 6.8 Hz). 4.92 (2H, s), 7.07 (IH, s). 7.22 (IH. d. J = 
6.8 Hz), 7.50-7.69 (6H, m), 10.12 (IH. s). 12.28 (IH, br s), 

±B(Dmmm 9-74 r^m-^nrcit-^m^&rfo)^ 42-43 \zmt. 
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m4 4] 




nmm 




r2 ftJPl^ 




1 


r2 (rl-iinil^!! 


24 




-H 


32 


X) 


-CH2N(C2H5)2 . 


25 


X) 


-CH3 


33 


X) 


-CH2CI HCI 


26 


X) 


-CXDaCHg 


34 


X) 


0 


27 


X) 


-CO2H 


35 


X) 


-CH2NH2 


28 


X) 


-CONH2 


36 


X)^ 


-CH2N(CH3)2 


29 


X) 


-CON(CH3)2 - 


37 


XrV 


-CO2CH3 


30 


X) 


V'^Y^ - 

0 k^N 


38 


XX,, 


-CO2CH3 


31 


X) 


-CH2OH 


39 




-CO2CH3 



wo 03/03S6S0 



645 



PCT/JP02/09760 



m4 6^ 
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ummi 

(1) Tat *3j:D?Rev m^^^^-omm 

RNAzolB (TEL-TEST) ^fflViTi*{fJbfc HIV-1 JR-FL ^S^«(D^RNA 
^>^A;^6:S»J&^e>;^§JrUd'DNA (GIBCO BRL) ^^y^'^-iZLxm.^^K 
5 JS^fT<^^ 1st strand cDNA^-^^bfeo jJ^K^Sf&fCJ* Superscript First-strand 
Synthesis System for RT-PCRkit (GIBCO BRL) ^^Ml^Td 1st strand cDNA 
^^MfC PGR ^frVi tat, rev <D cDNA S:iii|iiL/fc, PGR « GeneAmp PGR system 2400 
(Applied Biosys terns) ^^mLX d^VT Zj^mmmhTzm. MX:'Vl^m. 60t: 

10 fco ^mt^TAKARAExTaq i^MM) ^^ffib> t&i <D^U-->^\z1,t:fb4'^- 
±.y h 5' - ccgaattcatggagccagtagatcctagc -3' E^J#-^ : 

1) (J: 5' - caggatccctattctttagttcctgactc -3' (7°^^ "7— 2 > E^J#-^ : 

2) rev<^ii7D-->^^{Cj*:/^-fT— k-/ h 5' - 
ccgaattcatggcaggaagaagcggagac -3' (T^^-f 3 » i32^J## : 3) <i: 5' - 

15 caggatccttatagcaaagccctttccaagccctg -3' (7^7-f 4, Sa^J## : 4) 

^fflLi^o y^-r"x'-i3^J^i^®$tlTVi§HIV-l JR-FL©^SBE^J (Genbank^ 

®#-^:u63632) ^miz^^vTco mmvrcmm^7^ti'-:^^'jvmm^mv. 

|?l0.5kbODNA»fit^|lIJRtfc, -^Of^. Jfrn-^&^M^^EcoRI (SMB) <h$!llS 
P^BamHI (^Tgji) Tt^-fbLT, pBluescript (Stratagene) (D 

20 EcoRI/BamHI gBf^^cffl^3A^fc:^^JlMHB101 (Dri>tfx>h-ir;i/ (^®ii) 
K^J^T-5ili:T?y^7.5 F pBS-tat ^^J;t)^^pBS-rev ^mco pBS-tat iScktJC 
pBS-rev©->-^>X?&5l^l^;fe^, 0JRS#^EcoRI BamHI TM^b b 

X^0Wi)i^m5^^^- (Stratagene) CD EcoRI/BamHI 
H pSG5-tat *5j;rXpSG5-rev ^%rco 

25 (2) Env 

dmxi7Xhy^^-^yh mjftmm) ^mi^^xmmvrcmv-i jR-FL^^ii^ii 

m(D^y A DNA ^mmiZ pgr ^ff env (D cDNA ^Jitibfeo PGR \t GeneAmp PGR 
system 2400 (Applied Biosys terns) ^^MVX HVX 2^fMMLrcW:. 94'CT 
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l^m. 60131? 1:^-^1 72X:X'2^m(DK}t^^3Qiy^!7)Vm^^ m.^iZ72X:-V5 
^^mKm-^'^Tco ^^JiTAKARAExTaq i^M^) ^^ffl.b, ^y^'^-'k^y h 5' - 
ccgaattcatgagagtgaaggggalcaggaagagt -3' (y^-f-^— 5, @H^J#^ : 5) t 
5' -caggatccttatagcaaagccctttccaagccctg-3' (^^^T— 6> ffi^J#^ : 6) 
5 ^^mvrco y^-r x'-@3^Jtil^^$nTViSHIY-l JR-FL ©I^^SB^J (Cenbank 

l^)2.6kb(^DNASlTJt&lsIiRbfc:o ^O^. if>^^M^mEcoRI (^SB) iiMPM 
^mBamHI (SSii) T?^{kLT» pSG322 ^^^-©EcoRI/BamHI gU^Sfcm^j^. 

10 H pSG322-env ^f#fe„ pSG322 ^i^iS'-J^ pSG5 ^^i^- (Stratagene) {c:pBR322 

(3) l/#-^-$HJigof^M 

^-f. pGL3-BasicVector (Promega) © BamHI BP^i Sail gg^ih^F^tC^^^-T 
-r 5^>»ttite?^^Ab;tpGL3-Basic neo ^f^SLfc. 
.15 i^^C. HIY-1 (D inmmm 220 bp ;^pGL3-Basic neo ©Xhol Hindi 1 1 

izmmb. i^mm mm (Dnyify-y h±jv (SM5i) ^mnmmr^^fvz^y 

7.5 FpLTR-Luc 

pMSRaneo (W000/44756> #18 20.00-281685) J; ?3f^iSb5'S: pMSRa puro © 
MIuI NotI M^Pfl^C. pCKRS (WO99/321O0, #1^ 2000-1287.82) cfcDPCR 

20 TJi*iLT#fc CCR5 m.Bl'^mmu i^mm mm (Da>Ey-> h±)V i^MTt) 
^Wn^m-^^tr-fyXS. K pMSRa puro-CCR5 ^^#fc„ 

mftU >/W3^#ajkli»l?*S MOLT-4 (ATCC) ?&-fe;l';^7;V5^-\'-:7 7X=3 
150 cm' (n-X^-) PBS T PBS TH^Ufeo Cuvette (0. 4cm 

electrode gap, Bio-Rad, #165-2088) F«g t IXlO'cells <D MOLT-4 t 10 fig (D 
25 pLTR-Luc t^M^h. JCl/^ h Oj}?1/— i/g > (Bio-Rad Gene-Pulser, HJEEO. 

500itig/mL >?x^>x^v> (GIBCO BRL) ^^ti RPMI 1640 «) fcTig^L. 
x^-T-^ >'>Iif'l4*!^©^#L';fe. C:tl&©S^x^>x^>'>Btt*^ lOO nM ^JV-^ 
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\dytJ-z^'->2. 0 mytMM) ^muL. )V^y<M^y'^~ (ARVOSX, 7 
^>;/^^JUh-;i/FS^^/\'»T^|iJ^.LT,B^fi©iSiViM0LT-4/LTR-Iuc 

mz. eiO MOLT-4/LTR-luc ^±M}V^^-7y7.n 150 cm' (n-X^-) 
T^HL, PBS r 1 H^fe^fl^. PBS nmmi^r^o cuvette (0.4cm electrode gap. 
Bio-Rad.tl 65-2088) F«g{C 1 X lO^cells (D MOLT-4/LTR-luc t IQ fi g <D pMSRa 
puro-CCR5 t^M^L. XU^r h D j|^l/->/3 > (Bio-Rad Gene-Puls.er, , «JEO. 
2 5kV,=^r-^A°'>iS'>;;^9 6 0 MF)TDNA^^Alxfc„-e®^,M^j§^(10!KFCS, 
0.5 /ig/mL kra-p-T-rS^^^^tf RPMI 1640 ^M!) fcTi§*L, mT-4 
/LTR-1UC-CCR5 ^©BlftL'Tto 

(4) x>hu-iam'^ffioM^ 

lOX WMlkmt 10 mM HEPES (pH7. 0) ^^tf DMEM iS^T^^bfe HEK293-J|BJIig 
(ATCC) \Z Ef f ectene (QIAGEN) ^^-d T pSG5-tat t pSG322-env t pSG5-rev ^MX 

^(D-1jX\ MOLT-4 /LTR-1UC-CCR5 ^ 50a^L ® RPMI .1640 Jgli (10% W^iSL 
milium HEPES (pH7.0)^^ty) T9 6 C7x;i/ OPAQUE yiz-h (n-;^^-) 
JCT2 BTO^Lfc^, Jt|3©h^>;^7xi:7i/3>b;/^HEK293 m«^J|)^L7t 

,ifc;^^^^iPL:/^c„ i^mm^m^. ^t7T.)v\z\^vij--j->2.{) mmm) 

^»bT, %31&fi^^'T;i/5=-^^;i/;^7^>i5'- (ARVOSX. Wallac) IZTU^hfco 

HEK293 «feio;^7^(.i:®^<^fg^»^o%tu mm^^n^vtc, mm^^A 9 
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x>hU"|5a^{tffl (IC50, nM) 


^mi2 6 0 . 


2 6 




2 2 


-§•^^314 4 5 


1 2 


^0,m 4 5 9 


7. 5 


5 7 0 


2 2 


5 7 9 


44 


mmm i o 


1 4 


mmm 1 7 


2 2 


nmm 23 


8. 7 
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1. ^ 




2^ . ^ 



15 t Hn+i^S^, R5«(l)7j<mil^. (2)fimaS;#bTViT*)J:Vi]^{b7jC^», (3) 
^^?^fiebTfej;<>R«*5j;tJCR9jt^n-?^^n(l)7jcmjIi^*JtJt(2)«ji^SSWbT 




wo 03/035650 PCT/JP02/09760 

653 

P7;i/^;u*> (9)C6.uTU-;i'». (io)AP<>->{[:;$nTViTt)j;vu,.67;L'n4^ 
10 • ai)Any>"ft:$nwTfeJ;ViC,.67;p^;i/5^:t». (i2).t: h*o^5^S> ■ 
(i3)75y», (i4)^ry-c,.6 7;u=^;i/75/*, (i5)^/-Ce.,4 7'j-;v75/«. 
(i6)v-c,.,7;i'^;i/7^/s. (i7)>'-Ce.,4TU-;u75/». (i8)*;ws;k * 

;k c,.67;i/3=^->-:^;i^3}?-;k Cs.,4 7U-;1'-;^j;u4^^;k c,.,e7^;p^;i/-;^3;u 
15 C6.,4 7U-;i':^-^>'-;^;v#::^>'^> c,.,6 7^;v4^;w^=^^>'-*>'V2j^:=;-'K 

;k >>-c,.j7;i/^;i/-;i!j;wt^:'f;i/. c,.,4 7U-;w;^7;wt^'r;k j^^m^^i'ic 
c^.,,7y)v^)\^^^i^-'^^ti)v^:=.)v^ mmm'f'W.f^iz^^m^. mnm'?'^^ 

25 m'^tii)Vt^:=^)V. ^:t:fy)VA^-(}V. ^/-c,..7;i'+>'l'-5^^:^^wt^:-i';k 
-c,.e7;i/=^;i'-5^:t;^7;w\'^-<;i'. c^i^7^)-)V-^^ti)vn=e^ji^. mmm^&.i^ 

wr-5 5Sfcfi6Mll^m5^:r:^;i/A^'f;u, ^y-c,.e7;w^x;i':7 7^:'r ;k 
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5 e>iiJ^n^ 7 (i9)5i^;i/a;w75y^ c,^,7;i/4^;w:^3;i/5i^4^-y-^ h\ Cs.u7 
75 7 *5 C6.,4 7 u -;wx;i'5i^::i;i/7 5 y es^fn^ 7'>;i/75 y 

(20)C,.5 7;i/^;W:^7;l/#::::>'l/:t=^>'. C6.,4 7U-;P-:^7;i/:^::i;i'^^~>. C,.6 7>'Vn 

iy7f}^^Mitn^7'y}v^^z^m. (2\)mm'?ui^iz^mMi^. mnm^^j;:mt 

(22)*X3jNy». .(23)C6.,47U-;V:t^'m (24) e?-C,.8 7;l/^^>/-5i^X3^^ 
U;P». (25)C6.,4 7U-;i'5^:^-«. (26)t:H^>'/S. (27)-r57S. (28):t+y 
15 (29)'^WFS. (30)C,.6 7;i/^;W-'>W (31)>?-C,.e7;Wl-'^W 

h'S> (32):t^~>FS*5j;tK(33)t9tH(l)~(32)©«:^^S51^ftl^2fcj:Vib3f@*^* 

1 5e-?-n-^nwbTViTfe<fcViC,Hi7;i'^;i/»>Cj.g7;i"ir-;i'S. 

C2-i7)l^:=-)V&. C,.,i^iru7)V^)m. C,^y^u7)V^=-)m. Q,.u7^J-)y 
20 M^rc}tC,.it7y)V^}V&. 

(i i) IfflEgllS A ^ m\tn^ mWk^^ 1 b 5 bX ViT t) J; Vij^mM 

(iii)OT® (ia)~(iiia)>6^e.at^tl§ 1 *fctt2ffl0gm»^WbTl/iTfe<fcVi 
25 757* : 
(ia)7lc^M^x 
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c,.s7;i/3 4^>'-;^j;i/3j^r:;w, Cs.,4 7U-;i/-*;v^:=^;K c,.,e7^;i^^ 
5 C6.,4 7U-;i/:t^>^-:^;i'4^:^JW^ CH6 7^;u^;i':t+>'-*^w^- 

n^^jv. >?-c,.6 7;i/4^;i/-:^j;wx^<;i/, C6.„7U-;v-:^;wt^:-i';v, m^ji^ 

10 §-tWt-§5*fet*6M1im3g;^;wt^-<;K c^.,7)V^}V-9-:t:^)V-^:=-)i'> C3.6 
s/i5^D7;wu-5^^*;i'jl^n;i/. c,.s7;w:3:^^->-5^:t;i7;i/3i?-;K C6.,4 7U-;i'- 

■ c,.^,7^}i^)v:t^:y-'^^ti)v^=:-)v. ^mm^^i^iz^mm^. mn 

v-c,.6 7;i'^;i'-5^«;wtt-r;i/> C6.,4 7'J-;i/-^:t;^;wt^:'f ;k 

m'^&.mzMmm^. mnm^^^zmm^>^-^^^Mitn^ 1 ;&:viL 3 ji©^xp 

^-1";^ >^-c,.6 7;i/4^;i^x;i/:7 7^<;k c,.,,7V-)V7.}vyr^^)V. Ci.,7)V 
;i'7>;P7^n;w. x;V7^y> Ci.e7;P3^>^x;i/7^n;k C6.i4 7'J- 

)V:t^i^7.)Vy ^ =^)V. C,^7;P3=^'>X;V3j>-Jl/:feJ;tKCj.,4 7U-;p:r^v'7.;l<' 
7}^-;i/;i&^^St^n^7>^;i/» ; 
R'^^XS ^O^^^n^^tXOT© (i) ~ (i i i) ©V^TnJ^^^^f : 
25 (i)7Ki^iI^> 

(i i) MEfiiis A mf)^^m\tti^m^s^ 1 j^v^ u 5 m^n^enm uti^^t j: 



wo 03/035650 PCT/JP02/09760 

656 

^^^t^bt.rc\tQMmmm:ti)w^'e-()v. c,.eT;i/^;w5=-:t-;^;i/4^-;K C3.6 

10 ->i7U7)V^)V-^ti^)V'^:=.}V. Ci^7)]^::i^i^-^:t:^}V^=-)V. C^i^7^)'-)V- 

7i^-;K c^.,,7y)v^)v^^i^-=^-tti)vt^:=-)v. mMw.'j'&.mz^mm'?. mn 
15 -J-c^.,7)i^}V-9"t:ti)W'<^-i)i. c^^^7V-)V-^:tti)VA=e^)V. 

20 ;ux;i/7w'n;i/. x;W7^y, x;i/>i^> c,.67;i/3=t^i/x;i/7^:^;k C6.,47U- 
;i/:t+>'7;;i/7^ c,.j7;pn:^^>'7.;i'j)^::i;i'*3J:tJ^'C6.,4 7'J-->iw:t=^>'x;i/ 

;k 7^y. ^7-c,.6 7;i/^;i'7^y> ^j-z,.^,7^)-)V7^j. ^j<,^7)V^ 

25 ;i'75y, >?-Cj.,47U-;W7^/:fe<kt)^4;^j:ViUl oM^#ms«»j0^e.Mt^ 
n§gm^^ 1 ?^r:Vib 3ffi^n^n*bTViTt>^ViC3.8>'^P7;i/;^j>*fcJ3:3 
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(i i i) mm^& A m^^M^-^n^mm^ i ts: u 5 m^tn^m vx^^xh^ 

ViC,Hi7;WV«. Ct^7)V^:^)\^^^ Ci^7)V^:=-}\^^^ C,.,i^^u7)V^m. ' 
)l.-t})Vts=-)V. C,.,,7V-)V^^'y-'^)\^t^=-)^. C,.,,7y)V^)V:t^i^-i:j)Vrs=:- 

>';j7D7;i/4^;i/-^^*;i/53^::^>^l^> Cx.i7)Vzi^-y-^'tti)V'^^:::-)]^> Ce.,4 7U-;W 

c,.,6 7^;i^4^;i'-5^:t:^;i/3}?:i;K C6.,4 7U-;V':t=^v'-5^Jt:^3;i/ 
c^.,,7y)v^}v^^i^-^'tt!)vt^:=')i^. mmm'?&.^\zmmm^> mm 

m^^^^-r^ 5 ^rcU6mmmn^tti)v/t^^)w^/-c,^7)\^^)V7.)vyT 
^^)V. zX,.,7)V^)V7.)vyr^^)V^ C6.,4 7U-;i/x;i/:7 7^'i'>ik 0,^,7;!^ 
Cs_,4 7U-;i/;^;i'5J^::^>'i'> c,.s7;v^;wx;i/>'^n;k Ce.,47U- 

;i':t=^^ v';^>'v:7 ^ c^.^ 7;i':3 c^-u 7 u -Ji/^^v-x;!/ 
;J^n;^;&^6.s^^n§7>';^*, 

(v) ^-OR* (R*i*(D?jcmi^^. ©wiaem* A mti^ e.® «ns«m»& d^v^ b 5 
M^n^'n^ LT v^T c,.5 7;w^;i'»> C2.6 7;I/a^n;^s^ c^.^ 7Ji/^:^;^». 
c^,>^^D7;p^;i'»> C3.6>'i:7P7;i/^^;i/»^ Ce.,4 7U-;i'S^fc«c,.,6 7^;i/ 



wo 03/035650 



658 



PCT/JP02/09760 



a7)V^)V-:^}VTS^:=-)V. c^.,T)l•3^>'-iJ}Vt^:=.)V. Cg.u7U-;P-*;i/4^n;K 

10 )V^=^)W C3^i^^o7}V^)V7'^t:fy)V-^=:^)V. C,.g7;pn^>'-5^^*;i/i^-;K 
Ce_,4 7U-;V-5":t;^;;i/4^:::;K C^.i,7y)l^)V-^^:fy)\^-^::i)V. Cg-u 7 U 

15 ^;^j;i/At'f;K >?-c,.g7;wi/-^:t*;w\'^:-r;K C6.,4 7U-;v-5^^*;w\'^ 

;P7>;i/7 7^-r;i^, i^-Ci.g7;i'^;i';^;i':7T^-r;K C6_u7U-;i'x;i/7r^:<;K 
c,.6 7;v^;V'X;i/ij^-;p. C6.,4 7U-^x;u3j^n;i/. c,.s7;i/^;wx;i/7>r:n;i/. Cg.,* 
20 7^j-)v:^)vy-(^)V. xjv*, c,.j7;vn:^->7.;i/7^-;K Ce.,4 

7 u -}V-t^-y7.)vy ^ c,^7;i/n^^e/x;i/7i^~;i/:fe c^.^ 7 u -;v:t^r 

z/7.)V'^:=-)Vti-^^mUn^7>')]^m^'m't) T^$n§»<£ ; 
R'}5^^OT<^ (i) ~ (v) ©(/iTnj^^^^-r : 

25 (ii) MIBSm^ A ^Witn^WWiM^ 1 if^V^L 5 ^^n-^*n^ bTV^Tfei 
ViC,Hi7;i'^;i'«, C2.e7;uy:::;i/»> Cj.g7;i/^-;i/S, C3.g>'^n7;Wl'S> 
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^^Wt-§5^fc«6*itm^:^j;wt^-r;K c,.6T;u^;i'-5^:t:^7;i/#-;i/, C3.6 

'y^u7)V^}V-'^^ti)VT$:=.}V. Z^^7 )Vu^-y-^tti)Vt^-)Vs Cg.14 7 U t-JW 
10 5^:t*;i/>J?n;K Z,.,,7y)V^)V-^:^ti)V-^:=-)V. Zi.^^7^)-)V-t^=y-^'tts)V 
t^-)V. Z,_,,7'7)V^)V^^zy-^^ti)Vt^:=.)W ^^M^^fc^f^m^^ 

w.^^^xmmu^i)'^ ^Wi-iM 1 sfi^^xoi^^ §^w-r§ 5 ^^^^ 

M^^-^wt-^ 5 ^fc\tQm%nn=^^t!)vn^^ }\^. ^y<,.,7)v^)V7.}vyr 

:^^;U7>;P5jN:n;k C6.,4TU-;i'7.;i/3j^-;k z^^7 )V^)V7.)Vy Cg.,4TU- 
;i'X;p:7^-;k x;u:7^y, c,.6 7;i/3:^->x;i'7>r-;k Cs.,47U— 
20 ;p:t^vx;t/7^-;k c,.s7;i'n^5>'7.;i^7jNn;i'i5<fcz>'Ce.,4 7U-;i/:t4^5>x;i/ 

(iv) MISSIES A mit^hmun^mwrn^ 1 /siv^ u 5 ^wuTv^T'bd; v^j^^m 

25 (v)/\P^>m^ ; 

R« :fe lOt^tl^'tl (i) TKSlMi^^fc^ (i i) MiaiiilS A UiS^ ^iiJ^n^Sm 

Zi^7 Z^,>'^U7)V^}Vm. Z^.,z/^U7)V^=.)V^. Z^ii7^)-)V 
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I' tR'umm-t^mmm'^tmz. c,.67;i/=^;k c,.u7')-)v. c,.,,7^jv^ 
5 n^mmM^itii^^L3m^n^ntbxv^rh^^^c3.ti'^u7)vti>^rc\t3 

Cj.j7;i/4^-;i/^, C3.5>'i:7D7;wi'S, C3Hi>'i7D7;t'^-;i'S, Ce.,4 7U-;i/ 
^^^ji'S, c,.6 7;P'ir-;ps. c,.6 7;i/+n;i/S^ c,^i^^u7}V=^)m. c^zy^u7 

)v^:zjvMsC,.^^7^)-}\^m^rz\tc,.^,7^A^)m^^vx\f^xh^\^^mmw.^. 

15 (v)MIB«j!^SAS^;«)^e.]ltfn^@flS<&lJ^Vib5^WbTV^Tfe<fcV\ 

;k :^j;i'5)^=^>', :^;i/A^-r;K c,.6 7;i/4^;i/-:^3;i/^r:;K Ci.ry^u7)i^)V- 
ii)V7i^~)V. Ci^7)]^n^zy-t}M:=-)V. Ce.u7U-;i/-:^;;i/fc;k C,.,g7^;i/^ 
C,.u7^J-)V:t^-y-lJ)V'^:=-}l. C-,.i,7y)V^)Vt^-y-iJM:^ 

A^-r;k >^-c,.6 7;u4^;p-;^;w\*^:-r;i/, Cj.,4 7U-;w:^7;ww;k 

i>i7P7Ji^=^;u-^:t:^j;i/3}^-;i', c,.6 7;i/n4^^>-^:^:^j;i/#-;K Ca.H7U-;i/- 
25 5^:t:^;i'jJ^-;K c,.,5 7^;i'^;w^:t;<7;i'7i^n;k Ce_,4 7U-;p:t^>'-5^^:^7;i' 
c.,.i^7'7)\^^)]^:t^z/-^:tti}V^=:')V. BkmM'^&smz^mM'?. WM 
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;u^r^>'7;;V7^:i;K c,Hi7;i/3:^^->;^;i'3i>-;v:fej;t;tC8.,4 7U-;p:t^>^x;i' 
5i^n;^;6^e>Ji^^n§7e^;^s^f -r^g^M^, (vD MiBttt^s a e.® 

10 :feJ;0®^lM^;5ie.3ll^nSAxDM?^l?^ViL4<B^tr5;^ViLl 4k«^ 
4. R'jJlt^ 



(DMo 

5. R'd^iC 





20 
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(20 k H D +->»*fcii (30 c,.6 t; wi/TBt^^ nx V^T i; t/^ T ^ y S^^l") 

^, Rni(l)7KmiI^. (2)An^*>M^*fc«(3)C,.e7;i/+;i/TX7.x;Hti^nT 

(4)c,.67;i/34^'>*;i/7}^:i;i^^fctt:^;v#=^>^TSm$nTViTfeJ;ViC,.67;i'3 

SfeiiCi.e7;W+;V«.R*35'^7K^M^.R'';«ini)7K^Mi^. (2)C,.s7;V+;U». (3)Cs.„ 

7U->»v«^fcj*(4)ADy>'fb;$nTViT%a;Vi c,.6 7;v=^^;^7.;i/*;n;i'»> r' 
;j)^>jc*i^^*fe«c,.e7;wu». R';?»^7K«iI?*fefic,_e7;v^;i'Sx K'f)^yi^m 
R'j&^^TKmH^. XjOHl)ig^#. (2)i^mM^^:^c«(3)a^l^?. 'ifi^^'^U 
ym. -c(CH,)2- -CH(ocH,)-. -CH(OH)-*;rc«:^;i/>i^r:;wS, n^^oi^fz.i,ti-vh 

6. r'j:>^^^ 



C^4'R'Ji7K^jii-?*feiic,^i7;i/=^^;WTxxx;Hb^nTViT%J;Vi;^7;i/3i^:^s^ 

R'm\)7^jm. (2)^-NHC0R*' a^' \t. d' )7K^m^. (2' )C,.,6 7^;l' 

(3 ' ) ^ y c,.6 7 >';W7 ^ / -egM$ nx v^t =b ct c^.,7)V^)vm^^'r) . 
(3)^y c,.6 7;v^;p*;i/n^<;i'S, (4) t FP4^v'S*fcft(5) (r ):^;1'jI^=^^>', 
(2' )c,.87;vn:^->'^;i/fc;i/*fcJ*(3' ) ^/ c^^7)V^}Vi}JW^'^^)Vx-u^ 

$nTViTt)d:V^C,.e7;W3:^e/»$, R''J*(l)7]cmm^. (2)ADy>li^*fef* 

(i)C^.,7)Vzi^y^)Vt--)l&^. Rni(l)7K^». (2)tFn=^>'«. (3)7$ 

(4)c,_e7;i/n+s^*>'i/5j?-;PSfeJ*:^>'i'^^>'^"«^^^'^'''"^'^«±;''' c.^i 
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R'';«>t(i)7jc55lM^*fe«(2)C,.e7;i/^;VS, R';(ini)7X^M^*fc«(2)C,Hs 
7;l/4^;i/»x R'';{)^7J<I^M^^ R'^J^tTKmm^^ X;5>ti^-^¥, i^^H^^fc^a^M^. 

• 9. m^wimizMhx^ 



10. msitii-^i^T^ 



mm^n-^-r^ct^^mt-t^ aids • 
1 1 . HI.V mmm(D^^ • ^mm^mmr^fci^o)^ 



0. 
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5 12. AIDS on • ^mm^UTt-r^tci^o^ 




10 1 3 . 
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i:*lcfi^»^^ bT V^T J; 3 b 8 bT J; < . R" * cfc 

7;i/^;i'Txxx;Hb$nTViT%J;(^i:^j;i/#=^^'>»^, r"«(i)T5/», (2) 

T^-NHCOR"" (R'^" M«C,.gT;U4^;PSSfcttC7.,gT^;i/4^;i/S§^-r) > (3) 
10 hHoc^v'^, (4)(l' )ti)V:^^zy. (2* )Ci.t7}Vu^i^:fy)V:^::i)\^^ftmr ) 

iDymm"?. (2)hHP4^v'S, (3)75 (4)C,Hi7;i/n4^v;^j;i/fc;i/S;^c: 
«;?7;P3}?4^>'TBi^$nTViTt)J;ViC,.67;Pn^^^'>», (5)->7yS, (6):^7;i'3l^ 
15 ^^v'S^ (7)c,Hi7;Pn4^5/:^7;i/#n;i'S*)^tj(8);^j;w\'^-f;^»^, n ao^fc 

(il ({Qb> 3'-(3,4,8,9-T-h^t:FD-6-7 h^>'-3, 3, 8, 8-x h ^^5^;!/ 

:7 D [2, 3-h] ^v^y^)y-\-^)V){\,v- H 7 w -4-7 $ >> N- [3' - (3, 4, 8, 9- 
X h ^ t K n-e-^ h ^ v'-S. 3, 8, 8-r h 7^ 5^;i/7 □ [2, 3-h] < V^/ U >-\-^ 
[1 , 1 ' - tf 7 X - -4-r 7-fe h 7 5 K , N- [3' - (3, 4. 8, 9-5=- h 7 b H D-6- 
20 iy-Z, 3, 8, 8-7" h ^ >^ 7 □ [2, 3-h] -f V 4^ / U >-l — T [1 , 1' - H 7 x 

^;W-4-1';i/]7°PA°>75 h% N->5^;i/-3'-(3.4,8.9-xh7t h^s;/ 
-3. 3, 8, 8-x h ^^5^;i'7 n [2, 3-h] 7=^7 U >-\-^ }V) [1, r-t*7x-;W-4- 
H, 3'-(3.4,8.9-7^b^t h+>'-4,4,8,8-7^h^^5^;P7 
D [2. 3-h] y ^ y U >-l-'r ;i/)[l.l'-H7 x:n;i/]-4-7 5 >*5d;rJ? 
25 N-[3'-(3,4,8,9-xh7t: h4^>'-4,4,8,8-x h^P^5^;U7P [2,3-h]>r 

y=^y u>-i-i';0[i,i'-tf7in;w-4-i';i/]7-feb75 H^I^O ) i?g$n 

14. ^ 
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7i^}m^rc\tmmm^mvxi^^xh^\^>\i}^u^>^m^. \tm^m^^Lx 
LiT'feci:Vic,.3r;wPS. eiis^WLWT'fe>j;viCe.u7U-;i/«, gm»^ 
^Lx^^xh^\^m^n^^niW\a^>m^^sYi'^^z^K'\t^n'enji(.mm^ 

^rc\tm^m^^vxh^x-h^\^mit7KmM^^v.K'tR''\mi^-r^Rmm^t ■ ^ 

10 mzmm^^^l^X\^^Xh^^^3fSi^^V8SM^m^LXh^<.K^^^ZSB.^t^ 

tl^n7i^mm'3'^rc\tmm&^miyx\,^xh^\^^mih^mm^. lim^^^. mm 
m'?.mit-^nx\^^xh^\,^mnm'?^rzi,mmMmLx\,^x%^\r^^mm^^. 

-NHCOR" ■ ■ (R"' ' litm^ C,_6 TJl^jm^TcU C,.,e T^;!/^;^***^-) R"' 

n « 0 ^fctt 1 ^^-r mV. 3' -(3, 4, 8, 9-x h ^ t h4^v-3. 3, 8. 8- 

X h 7 7 P [2, 3-h] < V 4^ 7 U' ^-l--^ ;V) Cl . 1' - tf 7 x -4-7 $ >, 
N- [3* - (3. 4. 8, 9-x h ^ h H h^-y-Z, 3. 8. 8-x h ^ ^ 7 □ [2, 3-h] -i 

20 V + y U >-l--1';W)Cl.l*-lf 7x::i;U]-4--r;H 7-b:h7^ \^^^XS 
N- [3' - (3. 4, 8, 9-x h 7 b H D-.6-^ h ^ i^-Z, Z,S,S-^ h 9 y^^-JUy U [2, 3-h] -i 
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(2)Cj.,47U-;k R''^ckt^*R'/&t^n^*n7lcl^iI^*fc:«C,.57;i/^;PS. R''*5j:t)? 
-C(CH3)j-. -CHCOCHj)-. -CH(0H)-*;/^«;<7;i/fc;i/ST^'g)W^J^l Stmoit^ 

10 1 6 . ic: 



tl(l)7jc^ig^. (2)g^S<£WbTViT'fe<fcVii^{b7jcmS*ifc«(3)7>';i'S^, 
15 R*«(l)7]<mM^^ {2)zy7ym. (3)e^S^WUTViTfed:V^^{b7j<SS, (4) 
7v;P»^fc«(5)«1^»^WLTViT'bJ;V^t: Hp^vSS:, R* ^(DtK^M^. 

mmm^^i^xi^^xh^\,^mit7Kmm^^v.R'tR'>\mmT^mm^'?tm\zm 

20 ^»^WbTViT'&ctU3;5:Vib8MS^J^^bT'fe<k<,R»^5J;rXRni-€-n-en 
7K^Mi^*fe«fft^lS^^bTViTt)i:ViFt^fc:7jc^»^> X«(1)M^^, (2)i^m 
M^, (3)i^ft:$nTViTfeJ;VifliK^M^Sfe^i(4)gg|»$:tbTViTfecbV^^^ 
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17. R'-fyi(\)/\uy>. (2)75/. (3)C,.6T>';P75y. (4) 0' )7$.y^rz 
^*(2'.)C,.6T>';UT$yTmm$nTV^T'bj;Vi7xr:;i/;fea;D?(5)>? c,^ r)V^ 

»Sr#tTViT=bj:Vi7x:r;i/S. R^/{>^\ (l)7jcmM-?. (2) (l' ) b Fo^^vX, 
(2* )AP^>M^, (3' )T5y. (4' K^7JVzi^z^:fy)V^=:)V7^,^. (5' ) 

50tmmM^. n 0 §SI^3g 1 6 EmcD^b'^'^, 

1 8 . w^:^ 1 6 mwioit^^'^rzit^omh L < f*^©yn ^^^mvx 
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SEQUENCE LISTING 
<1I0> Takeda Chemical Industries, Ltd. 
<120> Entry inhibitor 
<130> 2965WO0P 
5 <150> JP2001-290675 
<151> 2001-09-25 
<160> 6 
<210> 1 
<211> 29 
10 <212> DNA 

<213> Artificial Sequence 
<400> 1 

ccgaattcat ggagccagta gatcctagc 29 
<210> 2 • 
15 <211> 29 

<212> DNA 

<213> Artificial Sequence 
<400> 2 

caggatccct attctttagt tcctgactc 29 
20 <210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

25 ccgaattcat ggcaggaaga agcggagac 29 
. <210> 4 
<2I1> 35 
<212> DNA 
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<213> Artificial Sequence 
<400> 4 

caggatcctt atagcaaagc cctttccaag ccctg 
<210> 5 
5 <211> 35 
<212> DNA 

<213> Artificial Sequence 

<400> 5 

ccgaattcat gagagtgaag gggatcagga agagt 
10 <210> 6 
<211> 35 

<212> DNA 

<213> Artificial Sequence 
<400> 6 

15 caggatcctt atagcaaagc cctttccaag ccctg 
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